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EXECUTIVE SUMMARY

This interim report contains the evaluation and assessment of
the impact of six experimental projects funded by the National Science
Foundation In FY 1974 and FY 1975 to increase the number of women
pursuing science-related careers. The report assesses both the
Individual projects and the collection of projects as a Whole.' The
projects were conducted at: University of Kansas, Policy Studies
In Education, Queensborough'College, the University of Missouri at
Ransas City, Rosemont College, and Massachusetts Institute of
Technology. The final report will contain the evaluation and assess-
ment of funded projects for which there is not sufficient information
to include at this time. These projects are at: Goucher College, two
projects from Michigan Tech, Mary Baldwin College, the University of
Oklahoma, and American Opllege Testing.

Chapter I describes the methodology that Denver ResearCh
Institute used to conduct the evaluation. The methodology included
assessment of project documents, site visits, a participant impact
survey, and an evaluation form completed by both DRI and the project
directors. The Chapter also describes the difficulty in conducting
the evaluation because of the many different internal evaluation in
struments developed and used by the projects. None of these instru-
ments was adequately validated. In addition, the design of some of
the internal evaluations was not adequate to permit definitive
conclusions.

Chapter II contains a synopsis of each of the projects. Bach
synopsis contains a description of the project as it was originally
conceived, the project as it was actually implemented, obstacles to
project implementation, a description of project personnel-including
role models, a report of the primary outcomes described in project
documents, the data obtained by the participant iupact survey, and
observations derived from the site visits. Each synopsis also con-
tains a section on the secondary impacts of the project, the materials
developed as the project product, and the dissemination strategies
employed by project personnel. It.also contains a section on project
costs, including the estimated cost to reuse the curriculum products
in other settings, and recommendations and conclusions.

The third chapter contains the interim program recommendations.
The first recommendation is that given the emphasis on professional
careers in science, concentration on high ability women is a realistic

restriction. Second, the more able and/or more mature women appear to be
more interested in content of the vocation, While younger or less able
women are more interested in lifestyle possibilities relevant to any ca-
reer. ktrade-off between age and ability was noted; and increase in
ability level may decrease the appropriate age. The third recommendation
was that the programs concentrate on women wh9 have already shown an inter-
est in science and have the prerequisite background after the junior year

1

8



in high school. It was also recommended that a distinction between ca-
_.,reer education and programs to interest women in sCience -related careers

be made. The general conclusion was that recruitment and commitment
should be emphasized in high school years; reinforcement, support and
retention be emphasized in the college-years, and that removing in-
stitutional barriers should be emphasized in graduate school, reentry
programs for mature women, and post-employment programs. It was
concluded that most of the participants felt strongly that all-female
workshops and classes were necessary under certain conditions.

Another general conclusion was that role models appeared to
be the most effective component of most of the projects. It was
recommended that a mixture of role models, closer in age and accom-
plishment level to the participants be utilized in conjunction with
inspirational models, successful women at the top of their fields.
It was also suggested that reentry programs might be more successful
in recruiting underemployed, rather than unemployed, women. Another
recommendation was that the National Science Foundation develop a
strategy to disseminate the curriculum materials of each of the pro-
jects. It was also suggested that the Foundation take the responsi-
bility for making evaluation instruments of established reliability
And validity available to the project directors, and providing technical
assistance in their internal evaluation effortt. A conference of all
federal agencies involved in career education was also recommended
to provide a means to pool available resources, and to avoid dupli-
cation of effort. Finally, it was recommended that the Foundation
continue its activities in encouraging women to choose science as a
career and to disseminate knowledge about the existence of its
programs.

The fourth chapter is concerned with alternative inter-
ventions. It begins with a list of psychological, sociological and
institutional barriers to the participation of women in science -

related careers. Some assumptions are delineated, and different
kinds of interventions or treatments that might be used are pro-
posed. Each of the possible interventions is categorized by
educational level; e.g., elementary school, high sChool, college,
graduate school, reentry and post employment programs.

The appendices contain a sample of the evaluation collection
..sheet used by DRI,'a sample of the participant impact survey and the
cover letter accompanying it; a bibliography of selected programs
similar to the NSF projects, a film bibliography, a selected bibliography
of the literature, and a selected annotated bibliography of the
literature.

9
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CHAPTER

INTRODUCTTON

4-

Accoiding to the NSF Bulletin (E-74-1) announcing the educe!.
tional programs for the fiscal year 1974, among the program goals were
-"increasing the flow of women into careers in science" and "discovering.
'effective mechanisms for increasing participatio0 of women in scien-
tific careers." .

The National Science Foundation funded eight expprimental
projects in 1974 in an effort to meet these objectives. Projects had
budgets, ranging from $20,000 to about $50,000. The educational level
of the women they addressed ranged from the secondary level to college,
and postgraduate/reentry age groups. Each approach was somewhat
unique. This report contains an evaluation of four of these projects*

,and one funded in fiscal 1975.

The program strategy chosen by NSF was to fund a small,nuMber
of disparate projects, to assess.their effectiveness, and to.utilize
the results in future planning. While this is a viable and cost -
effective approach, especially in areas where little is known about
.effective prograis or mechanisms, it presents many difficulties for
the evaluators of those programs.

Because of the desire on the part of NSF to have feedback
as quickly as possible upon which to base their future program
decisions, most of the projects were funded for a one-year period and
were required to have an "internal evaluation" component. This
"internal evaluation" most frequently translated into an experimental/
control group design. The most reliable mpasure of effectiveness is
an actual increase in the number of women pursuing science-related
careers.. However, this dependent aeasure.is not viable for a one-Tear
project since dbe participant's appearance in the labor force may be
four to ten years in the future. Therefore, the majority of the
projects choose sone measure of attitude or '..nowledge change over the
year period, or an interim behavioral measuve, e.g., science course,
declared major, etc.** Further, no validated instrument exists designed
to reflect changes in career options, awareness of career potential and/
or career plans. Consequently; tte majority of tht :moject directors
were forced to design their own evaluation instruments or attitude
quistionnaires. This situation was disadvantageous for both the
project directors and the evaluators. First, validating a question-
naire and assessing its reliability is'a complex, arduous, and expensive

*Those completed as of this date.

**Several of the projects are conducting long-term tracking at
their own expense.

3
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undertakIng that requires considerable sophistication in the rather
narrow area of testing. Second, with a pre and posttest design
even the most reliable and valid attitude measures frequently fail
to reflect changes ih attitudes because of "sleeper" effects or
other variables. Even then, reported attitude changes may not be
translated into behavioral changes. Third, many different and
=validated self report.instruments were used to develop dependent
measures. For all these reasons, the project evaluations or experi
mental outcomes cannot be considered definitive.

Another factor limiting the Denver Research Institute eval .

intim effort was frequently a less than adequate design and analysis
of the experimental intervention. Almost without exception the
project directors appeared very committed to and well versed in women's
problems and sciente subject matter. Most, however, did not have
extensive experience in project evaluation and/or experimental
procedures. Cdven the desire of NSF to produce "hard results," one
possible remedy to this situation may have been for the Foundation to
provide guidelines for data collection to the project directors or
to provide teChnical assistance in their evaluation efforts.

The task of Denver Research /nstitute, then"; has been to com
pare "apples and oranges," e.g., different experimental treatments
leasured by idiosyncratie instruments whiCh have no reported
reliability/validity data. Since the typical prolect did not result
in statistically significant results, the evaluation team has had to
resort to more subjective judgment than propoied. This judgment has
covered the outcomes, and impacts, project personnel and processes,
and project materials.

Methodology

The,information for the evaluation effort was collected several
different ways. Copies of all the documents produced by project
personnel were studied. Site visits were made to most of the projects.
During the site visit, the evaluation team interviewed project
personnel, participants, role models and consultants. After the
site visit, the team completed the form outline given in Appendix A.
The form was slightly modified and sent to project directors to complete
in order bo verify the evaluation-teams' perceptions and/or to
correct any erroneous conclusions, as well as to provide data the
team may have omitted.*

In an attempt to "standardize" the outcome measures of the
projects, the evaluation team sent out a short independent "participant
impatt survey" to the project participants whose names were provided

*The form has currently only been returned by Dr. Smith of the
University of Kansas, and Dr. Newton of Policy Studies in Education.
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by the project directors. A copy of the postcard survey and a sample
cover letter are given in Appendix B. Mile the results of the
survetare given for most of the projects, the list of names given
vas frequently incomplete, and a number,of the addresses had been
changed. lUrther, the participants vho responded may have represented
a biased savle. Therefore, the results of the survey are covered
vith the experimental outcomes and impressions farmed during the site
visits in an attempt to offset the limitations of each of the three
methods of data collection.

Organization of the Report,

This report contains a synopsis of each of the projects,
quoting freely from project proposal and project reports. The section
on the proposed project describes the project as it was originally
conceived; the falemented project section details all deviations from
the original plan; the obstacles section describes procedural diffi
culties that future project directors may find instructive; the
section on project personnel attempti to delineate any distinguishing
chnracteristics of the project personnel, role models or consultants;
the section on primary outcomes reports and compares the results given
in the project documents, the participant impact survey, and the-site
visit observations. Sections on secondary outcomes, materials end
disseminatión, project costs, and conclusions and recommendations are
also given for each project. Chapters III and IV, Interim Recommendations
and Alternative Interventions, follow the description of the projects.

12



'CHAPTER II
PROJECT SUMMARIES F

A.. "Increasing Participation of Qualified Women in Traditionally
Male Science Careers"

University of Kansas, Lawrence, Kansas 66045
Project Director: Walter S. Smith, Associate Dean of Women
Project Amount: $12,745 -

Educational Level: Secondary

1. Proposed Project*

The project was proposed to test the hypothesis that if college
freshman women who possess dhe nedessary ability, become aware of the
barriers and receive parental and peer support in their effort to over-:-
come the barriers, then these women (the experimental group) will enter
traditionally male science careers in a significantly larger vro
portion than a-comparison (control) .group which does not receive
special treatment,

The subjects for this project were to be drawn from women
seeking admission to theUniversity of Kansas who possessed high
science and mathematics ability, have taken high school science and -

mathematics courses adequate to pursue a-,college science major, but
do not aspire to a traditionally male science career (defined as one
in which males constitute more than 80 percent of the practitioners).
Two groups were to be identified: the first, seeking admiiiion in
Pall 1974 (the comparison group) and the second., seeking admission
in Pall 1975 (the experimental group). Each group was to have400-
150 members.'

Mabers of the experimental group and eheir parents would be
invited to separate, Concurrent workshops in the Spring of 1975. The
comparison group would not have access to the workshops in the Spring
of 1975, or to any other aspects of the instructional treatments.
Both groups were to receive the same post-tests, although the com-
parison group would receive the post-tests one year earlier than
the experimental group.

The purpose of the student workshop was (1) to identify for
each student aspects of her OM self concept which may inhibit her
choice of traditionally male science career, (2) to work in group
life planning sessions to understand ways in which these inhibitions
have affected her career choice and to broaden the range of possible

*Taken-from "Brief Descriptions of 28 Studies and.Experimental
Projects Related to Careers in Science for Women Funded by the National
Science Foundation for Fisaal Years 1974 and 1975." National Science
Foundation, August 1975.

6
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career choices for each participant, and (3) to show the students
'how they can use the University's resources to pursue a traditionally
male science career. At the same time, but in a separate workshop,
the parents would be introduced to,possible realistic career and life
patterns for women'and be given an opportunity to'explore new career
aspirations for their daughters.

Following the workshop, th6 student participants were to con
tinue a home course of study Which would build on the workshop's
objectives. This course of stedr, to be completed before the start
of their first semester in college,.would yield college credit.

The participants were to be encouraged to live in the same
residence hall during their first year in college, so that they
would be able easily to meet formally and informally to discuss pro
blems, provide mutual support, and continue to make plans to overcome
personal and external barriers.to their pursdit of traditionally male
science careers.

The two groups were to be compared at the start and end of
their freshman years. Comparisons would be made in (1) career choice,
(2) awareness of barriers-which have impeded women's entry into tra
ditionally male profesiais, and (3) success in personally removing
barriers from entry into traditionally male science careers (e.g.,
expectation of personal career achievement, independence of spouse,
and willingness to assume responsibility). Using the same testing
procedures, the two groups will again be compared five and ten-years
after the start of their freshman year.

An additional result of this project was expected to be the
development of an exportable package of instruction whiCh could be
used by other universities or by the high schools to increase.the
science career aspirations of their women students.

2. Implemented Project

The workshops went as planned, each with L2-19 pasnicipants.
Five, rather than six, workshops were held because of aq insufficient
response in Kansas City. The emphasis on barriers was dropped in
the workshops because pilot studies had demonstrated that it was a
negative approach, sometimes creating anger and discouragement among

the participating women.

The home study course, %wen in Professional Careers, was
offered by the University of Kansas for three hours of credit. Al
though some interest was indicated in this course at the workshop,
only six of the women actually completed it.

14



Further, the intention for the experimental students to live
together during their freshman year,did not work out because of other
variables, such as the necessity of living in scholarship halls, etc.
Bi-weekly "rap" sessions were to replete the group. housing arrange-

ments. As of November 1975, however, very few of these sessions had

taken place, and the attendance had been poor..

For all practical purposes then, the majority of the experi-
mental group participated only in the single day workshop, wIth half
of their parents attending a shorter workshop.

Recruitment and sampling. The selected sample was composed

of women who (1) scored 27 or higher on the ACT mathematics and

the natural sciences tests; (2) had completed three years of mathe-
matics and too years of science in high school and .(3) had applied
to the University of Kansas for admission. All persons in ,both the

experimental and-tdmparison groups met these criteria. The criterion
of not aspiring to a;nontraditional science career was dropped so
that women already choosing traditionally male science careers could
receive additional support and could serve as role models for other

women. The percentage of response (test completion) of the identified
freshmen in the class entering in 1974 meeting the criteria was 77
percent or 110 women. Less than the expected number participated im

the workshop. Of the 256 identified in the pool, 78 (28.5 percent)

actually participated in the workshop. Almost 50 percent of the

parents attended.

At the Iime the women were invited to the workshops, letters
were sent to each of their schools explaining the workshop. The
schools were invited to send names of qualified women. A total of
81 names was sent to the project personnel in response. Separate

letters were sent to their parents. All letters contained a des-

criptive brochure with the invitation. Sixty of the workshop parti-

cipants had been included in the original mailing and 13 had been

named by the counselors.

3. Obstacles to Implementation

No severe problems in scheduling or workshop implementation
were encountered other than attendance. Reasons accounting for the
lack of participation in the workshops were speculated to be: (1)

conflict with other activities, (2) travel distance to the workshop,
(3) even though the "science" aspect was not emphasized in the
invitation, many women had no interest in a science-related career,
(4) some women perceived the workshop to be linked to attendance
at the University of Kansas, (5) some women may not have been
interested in career exploration because it was held late in the
senior year (April and Nay), and (6) some women may have perceived
the workshops as "women's libber" activities.

15
TI



9

The problems in getting the young women to complete the home
course of study were apparently due to other summer commitments. The
evaluation teamdoes not have any additional incentives to suggest
in addition to college credit that could be employed prior to college
entrance to facilitate participation in the course. However, the
course could either be used as an on-campus course, and/or as the
basis for the "peer support" group.

The aim in housing the young women together was perhaps un-
realistic given the character of the campus and the diverse Constraints,
interests and friendships of the young women. The poor attendance at
the "support sessions" would appear to be an ongoing problem; the

.

women reported that there always seemed to be work pressure and exams.
Participation in the rap/seminar sessions, however, might have been ,

increased by an earlier start in the semeafer, and by a more concen-
trated effort in planning by the project staff.

4. Project Personnel

The evaluation team was impressed by the depth of resources
available to the project personnel. The project personnel who were
interviewed were competent and had an unusually mature commitment
to career/life options for women. The project director, a male, is
vitally concerned about women's issues. Both by his views and his
lifestyle, he was a positive influence on the program and should be
a good role model for young males, as well as encouraging females
in alternative lifestyles.

During the site visit, some of the role models were also
interviewed and positively impressed the evaluation team. Judging
from the participants' enthusiastic response, they were also very
persuasive speakers. The project also appeared to have had (and
has) a high degree of support from the institution; especially the
office of the Dean of Women. For example, the Dean's Office is
absorbing the cost of continued updating of career plans of the
comparison and experimental group women.

5. Primary Outcomes

a. EXperimental outcomes (internal evaluation).

1. Although there was a slight, nonsignificant decline in
science career choices between the high school senior
year and the end of the first year in college, approxi-
mately one quarter of the comparison (control) group
women chose traditionally male science careers.

16
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2. At the end of their first year of college, the comparison
group women who chose nonscience careers were less certain
of their career choices than were the women who chose tra-
ditionally male or not traditionally male science careers.

3. %men in the comparison group who had chosen traditionally
male science careers in their high sChool senior year were
more likely to switch away from these kinds of careers in
college than were other women likely to switch into tra-
ditionally male science careers.

4. When the comparison group women listed barriers which
women face in pursuing professional careers, they most
often listed laCk of educational, or employment oppor-
tunities. However, when presented a list of barriers,.
the comparisons.group women most often asserted role con-
flict (between pursuing a professional career and the
role of wife and/or mother) to be a barrier preventing
women from pursuing professional careers.

5. Comparison group women most often asserted that role con-
flict (career versus wife and/or mother) had affected
their career dhoice. However, women choosing tradi-
tionally male science careers significantly less often
asserted that role conflict had affected their career
choice, as compared to those women who had selected
not traditionally male science careers or nonscience
careers.

This summary taken from the final report deals only with the
comparison group data, separated by a year from the experimental
group. Data on the experimental group and the sedond comparison
group (those women invited to the workshop but who did not attend,
but who subsequently attended the University of Kansas [a=32]) are
still being colledted. The data* show a much higher percentage of
the experimental group pursuing traditionally male careers at the
end of the first semester of college, although no differences were
seen during high school in any of the three groups. As measured
after the end of the first semester, 26.5 percent of the comparison
group listed their first career choice as a traditionally male science
career (a decline since high school) while 48.6 percent of the experi-
mental group were planning a science career (an increase since high
school). However, the second comparison group, women invited to the
norkshop but who did not attend, also showed about the same percentage
(50.0 percent). There are several alternative hypotheses for this
increase in choosing science-related careers io the 1975 experimental

*Walter S. Smith, "Science Education in the Affective Domain:
The Effect of a Self Awareness Treatment on Career Choice of Talented
High School Women." A. paper given at the National Convention of the
National Association for Research in Science Teadhing, San Francisco,
April 1976.
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and comparison groups. First, it could reflect changes independent
of the "treatment" or workshops. Second, it is possible that the
invitation to the workshop was as effective as attendance at the
workshop. Third, the group being invited iay have had contact with
and been influenced by the experimental group of women. Finally,
ama perhaps most peob,ble, is a changing trend over years, e.g.,
the first comparison group entered a year prior to the experimental
intervention.

b. Participant impact survey. A total of 58 participant
impact survey forme were sent to participants of the University of
Iansas experimental program. Thirtr-aine (67 percent) of the par-
ticipants returned the form.

Of the 39 participants returning the impact form 36, or
92 percent, were currently taking a math or science course. Only
two of the 36 reported were taking the course as a result of the

program; the remaining reported would have taken the math or science
course whether they had had the progrmm or not.

Three-fourths (74 percent) of the respondents indicated they
had chosen a math or science career. Nimety-three percent of those
dhoosing'a math or science career stated that they would have done
so without the program. One respondent chose a math or science
career as.a result of the program and one respondent was uncertain
if her decision to enter a math or science career was a result of
the program or not.

The responses appear to have either been biased toward those
choosing a science career or a continued "switch" toward science is
occurring in the participants. That is, a higher percentage reported
pursuing a science career in the DRI survey than in the more recent
project survey.*

The respondents were also asked to state what they felt were
the most positive and less influential aspects of the program.

The most frequently cited positive aspects of the program
were the use of role models, giving the participants the opportunity
to meet women already successful in their careers (23 percent);
support and encouragement from,Xhe program to enter their chosen
career field (23 percent); information on career options open to

*The participant impact form did not distinguish between
traditionally male science careers and traditionally female science
careers, e.g., nursing may have been considered a science career by
some of the respondents.

18



women (28 percent); and peer group reinforcement in entering non-
traditional careers (21 percent). Other positive comments included
such stalikents as "the sharing that took place among the young women,
and also with parents," "it helPed me to know what to expect from
college and there were people I met who I could talk to when I had
questions," and "the fact that there was and is an organization which
formally recognizes and encourages immen into traditionally male
ca reers. "

The most frequently cited negative or less influential aspects
of the program were that there was too much emphasis on self awareness
and self searching exercises (23 percent); the program was not oriented
toward the participant's needs (21 percent); the program was just not
very worthwhile for the participant (15 percent); and the complaint
that there was not enough specific career information. Other negative
comments included "too general," "to be quite honest, I really didn't
understand the whole point of the program" and "not enough activities."

c. -Site visit conclusions. While on the University of Iansas
campus, the evaluation team visited with about 15 participants of the
workshop. All of the young women interviewed were positive about
the program and several discussed the importance of having their parents

, .

attend the workshop, by explaining that they had not discussed their
career plans with their parents prior to the workshop and-that most.of
their parents had been more supportive.of their nontraditional aspira-

tions than they had expected. Most of them said they had always been
committed to having a career and appeared well motivated.

The women commented on several aspects of the program. First,
several suggested using the "home study" course on professional women
with a peer group, e.g., classroom situation. Secondly, none felt
that the (deemphasized) section on "barriers" or obstacles to be

discouraging. Third, some women thought the workshop should be
limited,to those who had already chosen science as a career. In
contradiction to the comments on the impact survey, most of these
women thought the workshop material on self awareness was excellent.
Therefore, the hypothesis that the women had matured in the last
year enough that the "self awareness" exercises seemed trivial in
retrospect must be entertained to explain the data from the DRI sur-
vey. Finally, the part of the workshop they reported enjoying most

mere the role models.

The two students interviewed who had taken the home study
course had enjoyed it and thought it was valuable.

6. Secondary Outcomes

There are two population groups that may have been impacted;
the parents and the institution.

1 9
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While the evaluation team did not interview any of the parents,
most of the Young women whose parents had attended the workshops per -
ceiVeCtheir parents as supportive and said that the workshops had
initiated fruitful interactions between the women and their parents.

The-second impact area is the Emily Taylor Resource and Career
Center for Women at the University of Kansas. The evaluation team
was very impressed both by the resource materials of the center, the
wide range of activities sponsored by the center, and the genuine
dedication of its personnel to the concept of free, informed and
active decisions made by *pen in their lives. Since some of the
personnel seemed somewhat discouraged by the current attitudes of the
female students, the proje4 had both a positive psychological, aS
well as financial, influence on the center's personnel.

7. Materials and Dissemination

A complete curriculum for both the young women and parents
workshop is included in tbe,report along with the instructors.guide.
The final report also includes the "home study" course curriculum.
Tle interim report includes,a Test of Women's Awareness of Barriers
to Science Careers but does not provide any reliability/validity
data on the scales.*

Negotiations are currently being cohducted with the National
Association of Science Teachers for distribution of the entire package.

A similar program is continuing at the University of Kansas.

8. Program Cost

The total cost of the program was about $16,800, including
$4,100 of the cost sharing from the University of Kansas. Therefore,
the initial cost per participant was about $155 ($16,800/108 partici-
pants and parents). The cost to administer this program was cla- .

culatod on an estimated $6 of printing cost per participant. About
90 percent of the project was devoted to materials preparation.
Therefore, the cost of setting up the workshops could be very
inexpensive, and the cost would decrease as the number of partici-
pants increased.. However, most of the participants interviewed did
not feel that a large increase in group size was desirable. There-
fore, a rough estimate of the cost to reuse the materials would be
about $10 per person.

*Some information regarding reliability is provided in
Walter S. Smith, op.. cit.
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9. Conclusions and Recommendations

1. Although clear cut experimental findings.arenot
available on the experimental group, the workshops.
ware judged to be generally effective by the
participanti;-

2. The participants judged the "role models" to be the
most effective component of-the workshop. They 21so
commented on the fact that "someone was Interested
in their careers" and being made aware of es fact
that women can and do become scientists.

3. NO conclusions can be reached About the "home study"
course, although the little data available auggest
that it is interesting and well prel..ared. 2he evalua-
tion team would like to see it utilized and assessed.

4. The materials are complete and in usable form. Addi-
tional dissemination strategies should be implemented
to further their utilization.

5. hbst other career workShop materials may also be
'effective with males and younger age groups, as well
as persons of all abilities and motivational levels.

6. The housing and peer support groups may be more appro-
priate.for upper class women and might meet with better
success if structured around a task, e.g., a tutorial
progrAm, a special course, etc. An alternative might
be-td'utilize the home study course on professional
women during the freshman year.
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B. "Science-Oriented Career Development Workshops
for High School Girls"

Policy Studies in Education, New York,
New York 10017 (Grant originally made to
Institute for Educational Development)

Project Directorf Virginia S. NeWiOn
Project Amount: $65,193
Educational level: Secondary

1. Proposed ProJect
1
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In this project a series of career development workshopu
were to be designed. The workshops were to be developed to serve
as a model for use by schools as a whole package or as separate uoits
for natural science, mathematics, or social science classes. They
were to include two lifestyle workshops, three career-cluster work-
shops relating to three broad areas of science, and one integrating
workshop. Five of.these would be pilot tested in the first semester
of the 1974-75 school year in'one school; all would be field tested
in ehe second semester in the first school and in a contrasting
second school.

Project personnel were to include staff from Policy Studies
in Education.and Catalyst, a national nonprofit organization founded
to expand career opportunities for college-educated women. They
were to work yith associates from selected schools. Female and male
workshop speakers would serve as role models. An advisory committee
was b3 function as a resource concerning specific content for the
career cluster workshops.

The girls who participate would be compared with similarly
selected nonparticipant groups with sixty persons in each group.
They were to be' at.or above grade level and possessing the potential
for entering scientific careers. Only women were to be included in
the experimental groups, but men and women were to be contained in
the control groups. Pre- and post-instruments would be used to
assess initial levels and changes in the direction of the predicted
student outcomes. Formative evaluation techniques, used throughout
the project, were to furnish information on the reactions e the
student participants, the school associates, and the workshop speakers.

The major comparisons in the data analysis were to involve
participant vs. comparison groups; grade 10 vs. grade 11; non-
coeducational vs. coeducational school settings; and socioeconomic/
ethnic grouping. These major variables were to be examined in rela-
tion to such variables as career orientation, knowledge of scientific
fields, college and career preferences, and sex-role stereotyping.

The project was expected to result in a full description of
the model for use in other schools, a teacher's guide, a compendium
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of resources, separate guides for the individual workshops, career
guidance materials, and a videotape to illustrate the workshop
process.

2. Imvlemented Proiect

The program consisted of six career development workshops
scheduled for double class periods for pilot and field testing, and
fairly closely followed the proposed plan. However, an additional
school was added in the field testing for a total of three to

--increase the number in-the experimental group.

lecruitment and sampling. The recruitment was done through
- the school system, and not by direct contact with the young women.

Scheduling arrangements, assignment, and notification of eligible
women was also the responsibility of the school. Original contact
was made with the school principals, and responsibility was shuffled
down to other personnel.

Because of scheduling and space problems due to the two
consecutive period criteria in the high schools, the number of young
women in the experimental and control groups were reduced: instead
of 60 in each, there were 30 in the experimental group, 27 comparison
girls, and 19 comparison males. Moreover, sow of the students did
not meet the criterion of (1) at least grade level in basic skills,
(2) expect to go to college, and (3) have the basic potential for
higher level scientific careers. The reduction in the sample made
comparisons between sex, socioeconomic levels, and grade levels
impossible.

3. Obstacles to /molementation

As mentioned above, severe problems in scheduling were created
because of the constraints of the two hour period and the agreement
with the schools that the young women would be released from a gym
class. Although this could have occurred to some extent in single
session scheduling, it was compounded by attempting to free two con
secutive hours for a select group.*

In addition, because of changes within the agency receiving
the grant (the grant was awarded the Institute for Educational

*Many of the extreme problems encountered by this project may
mks been exacerbated by the uncertainty and budgetary constraints
preyalent in all New York City schools the year the project was
implemented.
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Development, but transferred to Policy Studies in Education),additional
admdnistrative problems were encountered with the-subcontracting
rrangements.

4. Project Personnel

The project director, Dr. Virginia Newton, is a very competent
WOUSR who had, worked previously in the New York City school system.
Unfortunately, she had little direct contact with t!'e students. Con-
sidering the major problems with administration of the grant, and the
sCheduling problems with the school systems, it is remarkable that
the program was completed.

The class teachers were one male with a background in English,
aud boo other teachers who were females with a science background.
TeaLhing in one of the classes was assisted by Ms. Susan Ebbs, of
Policy Studies.

The evaluation team met.only a few of the 37 role models.
Each of these seemed to vary in effectiveness, according to the sub-

,
jective reports of the student participants.

5. Primary Outcomes

a. Experimental outtomes (internal evaluation). An analysis
of variance was planned to determine the pre-post treatment effect
by sex, socioeconomic level and age group. Since the assignment of'
the sample was neither random nor counterbalanced, it was decided
that an analysis of variance was not an appropriate tool. Other
tests of significance were also discarded as inappropriate.*

On the whole, the changes on the items were small and likely
would not have reached the significance level. Looking only at the
direction of.the change for the one school where pre-post test results**
were reported, several tentative hypotheses may be suggested:

*A t test of difference scores may have been appropriate and
sufficiently robust if item independence'and a normal distribution were
assumed. The differences would,have to have been very large or the
variance very small to achieve significance. Several different types
of nonparametric statistics aight also have been applied.

**The timing and conditions of test administration were not
contained in the final report.
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1. The level of educational and occupatiOnal'aspirations
may hsve increased.

2. The range of nontraditional career choices may have
decreased, as well as interest in science occupations.
The test was constructed so that this may have reflected
only the increased kpowledge of these fields.

3. The students perceptions of the female scientist
increased on evaluative and activity dimensions of
the semantic differential, but decreased on the
potency dimension.

4. The testing instrument was not sensitive enough to
measure the differences that did occur.

The final reportAid reach certain.conclusions regarding the
most effective processes. These conclusions were: (1) the role
models had the greatest impact on the young women, (2) the most
successful format was some kind of "ice breaker" followed by a
session of prepared questions from the students (formal presenta-
tions by the role models was not felt to be satisfactory), (3) the
most successful role model was young, personable, at ease with the
students, and had a lot of enthusiasm for her job, irrespective
of its content, (4) a circle arrangement for the workshop was the
most effective, and (5) the group size should be no larger than 12.

b. Participant impact survey. Impact questfOimaires were
sent to 28 participants of the Policy Studies in Education program
by DRI. Ten (36 percent) questionnaires were returned.

.Among the ten respondents, seven (70 percent) were taking
a math or science course. Six of those reported they would have
taken the course without the program, While one took the course as
a result of the program. Six of the ten respondents were planning
a career in math or science. Only one of the six reported planning
such a career as a result of the program, while the remaining five
reported they would have chosen a math oi science career with or
without the program.

Three of the responding participants are now planning a
different career as a result of the program. However, only one of
the three is planning a math or science career. The remaining seven
respondents had not changed their career plans as a result of the
project.

The most frequently cited positive aspects of the Policy
Studies ih Education program were the role models - -successful women
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In scientific careers talking with and answering the questions of the
participants (40 percent) and the career information gained from the
program (40 percent). Among the other positive comments were
"Learning newer and diffetent methods," and "Proved that Women can
really succeed in the world if they really try and work hard."

In general, tte comments were more frequently negative than
in the other programs. The most frequently cited less influential
aspect of the program was that it was boring (40,percent). Other
comments included comments that there should have been more classes
and workshops (20 percent); that there should have been more speakers
(20 percent); and that the program was not oriented toward the par-
ticipants' needs (20 percent). Other comments included "I didn't
learn anything I didn't,already know. / was brought up in a math
and science oriented household," "There wasn't enough contact with
men and women uto have succeeded in theii careers. We never visited
men and women working at the same job," and "The program should be
introduced to younger people; it might possibly have a greater
effect on them."

These results do not appear to be congruent with the con-
clusions in the Onal report. That is, a larger percentage were now
taking nonrequired math and/or science courses than indicated in
their final report, and a larger percentage were planning a career
in science fields. While the actual number responding may not have
been representative, and was very snail, the behavioral results may
have been more positive.

c. Site visit conclusions. The evaluation team set with
most of the young women from one of the schools representing a lower
socioeconomic community, several of the role models and the project
staff. The young women were quite vocal and enthusiantic about the
course, although they admitted that they teally didn't know what it
was about when they signed up. Several mentioned that they now
wanted a "career" rather than a "job." More of them were now con-
sidering college and said they were generally aware of a wider
variety of occupational options. They said they had liked the
small group experience and did not want to see males integrated
into this kind of program. They liked the younger role models,
especially college age, but thought the mixture of ages and levels
of achievement was good. In general, they appeared to be much more
interested in lifestyle questions than questions about occupational
content. The most interesting finding was that although they had
dropped math and science as soon as it was no longer required, 70
percent were nog taking nonrequired usth and science courses.

Close examination of the respondents of the survey showed
that they were predominantly from the school where the site visit
was made. Therefore, there was almost complete overlap with the
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students interviewed during the site visit (generally positive) and
those responding to the survey (generally negative)._ Therefore,
either the young women have Changed their minds about the program
or felt some pressure to be less than honest during the site visit.

6. Se cmmMmnr Outcomes

As far as could be ascertained, none of-the schools is con
tinuing this curriculum. It seems likely, however, that its
existence raised the "consciobsness" of some of the teathers and
counselors, and a more flexible teaching style was reported for
one of the teathers.

Several of the young women reported that they had discussed
the program in detail with several friends and parents.

7. Materials and Dissemination

The final report contains a teachers guide, explaining the
purpose of the material and suggestions for its use, either as a
package or as separate units in related subject classes. The
"student log" for students contains the lessons, exercises,
occupational information guides, etc. The report also contains
a "student survey" which includes: (1) personal data, (2) a
semantic differentiation, (3) future time perspective, (4) sex
role attitudes, (5) aspirations, (6) interests, (7) occupational
Choices, ,(8) level of confidence about reaching goals, (9) work
valuei,. and (10) information on science related occupations. Al
though sections of these were modifications of existing instruments,
no reliability or validity data are reported for them. A videotape
of some of the sessions is also available as an "instructors aid."

Many of the curriculum packets were printed and sent to
appropriate personnel. TO the project director's knowledge they .

have not been used.

Although the proposal indicatedethat the materials would be
made available to ERIC or ADI, no mention of dissemination activities'
is included in the final report.

8. Program Cost

The total budget for the programwas $0,185. Therefore,
the cost per participant for the original program was approximately
$1,500 ($65,185 for 45 participants). The estimated cost to reuse

LIN.= Ing el I m.o..EN.=
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is $300 for the teachers time, 4bout $25 per role model ($300)) and
the cost of copying the 60 page log book (about $3.00). Therefore,
DRI's estimates that, based on a class of 12; the cost per partici-
pant would be about $50.00 per student.

9. Conclusions and Recommendations

Many of these recommendations coincide with those included
in the final report of the project.

1. 'Although the project did not serve to directly influence
the nmmber of young women considering a science-related
career, most of the young women found it useful as
career education and for-future planning. On that
basis, the evaluation team would like to see activity
to implement this kind of program sponsored by the
secondary school systems.

2. The role models appeared to be the most effective
component in this project. An interesting comparison
may be that the less able group was more interested
in the lifestyle of the career women models.

3. This program may be more effective with high ability
young women already expressing an interest.in science
careers.

4. The final report concludes that encouraging science
iuterest should start at a younger age before interest
patterns are crystallized, and this type of program
might be implemented earlier.

5. It may avoid sone of the scheduling problems not.to
attempt a consecutive two hour period, but have a
regular class period.

6. A preference was expressed for all-female classes.
rt,

7. The materials package is complete and could be utilized
at different high school grade levels either in its
entireity or in sigments.

8. The process or administrative problems encountered by
this project should be instructive to persons intending
to work directly with the public school system in a
sustained program. The problems are described in detail

and without defensiveness in their final report.
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C. "Development of Educational Materials to Recruit
Women Into Scientific Careers"

Queensborough Community College, Bayside,
_New York 11364 - -

Project Director: Dinah L. Mbche, Department of
-

,-Pritect Amount: $20,129
4ducational. Level: Secondary and College
u

1. Proposed ProJect

Multimedia packets (including slides, written materials, and
an audio cassette) were to be prepared on five living women scientists,
representing a range of ages and diverse field of expertise. The
packets were to concentrate on explaining the research work the women
are doing; but vould include a small addition of personal data. Each
woman was to be personally interviewed by the Project Director.

Pbr evaluation, five selected educators in different educa-
tional positions would administer a questionnaire before and immediately
after the use of the packets to measure their impact on the cognitive
and affective behavior of students regarding careers in physical
science.

2. Implemented Project

Six rather than five women were interviewed. Cassette tape,
slides, and written material were abstracted from the Interviews for
the pakage.

Recruitment and sampling. Por the evaluation, two of the
five educators administering the materials volunteered and the re-
maining three were recruited. One of those volunteering was one of
the project staff of the Policy Studies career workshops. All but
one of the institutions were secondary schools, and one was a
.larga university.

The sample consisted of 206 iersons; 86 were males and the
remainder females. Nine females were already interested in science
careers and were at the univeristf level.

3: Obstacles to Implementation

No specific difficulties in completing the package or
administering the evaluation are reported.
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4. ProJect Personnel and Consultants

The six women incorporated in the multimedia package come
from a variety of backgrounds: they represent astronomy, biophysics,
engineering, nuclear physics, science and society and space-life
science. All but one of the women have doctorate degrees. The
women represent white, black and oriental ethnic backgrounds and a
variety of lifestyles.

The collection represents spme of the top women in science
today, each of whoa have shown great accomplishments. The media
package presents the extraordinary woman who has succeeded, and
likely instills pride in being female. None of the women, however,
would be easy for a young high school woman to identify with.

5. Primary Outcomes

a. ExRerimental outcomes (internal evaluation). The final
report shows no significant difference between either the pre- and
post-test data or the control and experimental groups. It is unclear
from the report who the control group.was.

The evaluation team attempted to obtain the raw data. The
original coMparisons grouped all students together irresPective of
age, high school or sex. It was felt that a different grouping of
the sample might show stronger trends. Further, it vas felt that
a statistic other than a t fest for means might be more appropriate
(e.g.,.a nonparametric statistic, difference scores). Unfortunately,
the data were not available, and the final report did not contain
extensive information on the internal evaluation

b. Participant impact survey. No impact survey was sent to
the participants because the project director did not have the
names of the students.

c. Site visit conclusions. Because of the self-contained
nature of the package, it was felt that a site visit would not
produce additional information.

6. Secondary Outcomes

The evaluation team has no direct knowledge of secondary
impacts. However, the package was used as part of another NSF-
sponsored project (Policy Studles in Education). It is possible
that the package influenced some of the educators administering
the film..
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7. 'Materials and Dissemination

The instrument developed as an evaluation tool is the Nbchg
Student Opinion Questionnaire. The.final report states that "Both
test-retest and even odd reliability coefficients were generated.
Both concurrent and predictive validity were generated." (p.4)

. Nowever,-none of these data are reported. While the questionnaiie
has the adVantage of being ahoit, the correct (desired) response to
some Of 'the items is not immediately apparent (e.g.,."Universities
generally offer the same proportion of science scholarships to males
and females" and "Science can be just as financially rewarding for
women as it is for men"). . .

-.41.011

The multimedia package contains three cassettes, a written
interview from each of the women, and from four to six slides on
each woman. The written materials portray very brightimomen, some
of their life experiences and-some about the work they do. _The-
tapes are of average quality* but the slidee-are very clear.

*

Negotiations are currently underway with the National Science
Teachers Association and the American Association of Physics Teachers
for the copyright (held by the Research Foundation of CUNY):

Descriptions of the materlal have been published in the
, Announcer (December 1974) and Science News (March 15, 1975), and
a paper was given at American Physics Association in January 1975.

8. Program Cost

Twenty packets were produced under the grant. Judging

froin the proposal budget, more than half of the original cost was
for labor and travel, with the remainder for equipment lhe exact
price of distribution for the packet has not been determined. It
seems likely that the cost-will be approximately $20 to $30. Based
on a one,time only showing in an average classroom, the cost per
'student for reuse would be about $1.00.

9. Conclusions and Recommendations

1

1. The project exceeded its contractual agreements (six
interviews rather than five) in the allotted time period.
The packet is transportable, convenient, inexpensive and

*The eveluation team played the cassettes on good audio equip
ment and still had some difficulty understanding all of the interviews.
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of good technical quality (although the cassette
requires a good quality deck for reproduction).

2. The effectiveness of the package in changing attitudes
cannot be assessed from the design of-the-internal
evaluation and the data analysii:

3. The packet would apPear to be easily combined with
any other Program, and appliciable to a wide range
of age-groups from junior high to reentry groups.

4. Dissemination activities have been consiientiously
conducted, although the current status of the-topy-
right is, not known by the evaluation team.

A
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D. "Preparation of Ancillary Materials for, and Formative
Evaluation of, a Film on Women in Engineering"

Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

Projitt Director: John T. Fitch, Center for Advanced
Engineering Study

Project Amount: $35,919
Educational Level: Secondary and College

1. Proposed Project

The Center foe Advanced Engineering Study at MIT has completed
the first version of a film ("Women in Engineering"), which is designed
to motivate young women in high school.ancrthe early years of college
to consider careers in engineering. Produced in cinema verite style,
it presents engineering students and professional wonen engineers in
school, at work, and at hone. Showing these women in diacussion
groups, in the classroom, and on the job, it was hoped, would pro-
vide an understanding of engineering, dispel some of the myths and
stereotypes-surrounding engineering, and provide female role models.
NSF funds were to be used for the preparation of apides far students
and educators, for a formative evaluation of the effectiveness of
the film and the ancillary materials, and for.modifications of-the
materials based on the findings of the evaluation.

An important component .of the work was to be a two-stage
evaluation of the proposed materials. Twa major purposes of the
evaluation work were to be: (1) to provide feedback to the film-
makers and writers that will facilitate and strengthen the develop-
ment of the proposed materials; and (2) to document.the-effectiveness
of the materials when used in a variety of settings.

A, number of questions have been'posed to serve as a framework
for the evaluation sfudy:

1. To what extent does,participation in the proposed project
broaden students' understanding of the field of
engineeringin terms of its function in society and
the range of career opportunities?

2. What impact does the film, the ancillary materials,
and related classroom discussions have on students'
attitudes and concerns both toward engineering as a
career and toward the role of professional women
engineers, in particular?

3. Do students develop a clearer understanding of the
the skills and interests needed to enter the field?
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4. Axe students better able to mialyze their own abilities
and interests in relation to pursuing a career in .1.

engineering as a result of having participated in this
program? Do thPy demonstrate a clearer understanding
of how thty might pursue their interests in this field?

TO address these questions, MIT planned to employ several com-
plementary clinical and survey techniques to gather relevant data.
Interviews with students and teachers were to be conducted using a
sem&.structurtd format and open-ended questions. Classroom obierva-
tions mere also planned. Data collected by these methods were-to
be used to illuminate quantitative findings glthered by means of
written questionnaires. The questionnaires were to be primarily
multiple (forced) choice in foimat, although they would also in-
clude a number of open-ended questions. In the first .stage, trial
versions of the film, student leaflet and-educator's handbOok would
be tested locally in a swill sample of classrooms (app.roximately
five). During this period the evaluation instruments were to be
developed and pre-tested. A questionnaire was to be administered
to students in each of'the classrooms; several students in each
classroom and their teachers were to be interviewed; and classroom
Observations would be made.during the viewing and discussion periods.

2. Implemented Project

One goal was added to the evaluation goals. The added goal
was "What are teachers' and students' evaluation of.the materials
in terms of its strengths and weaknesses?" (p. 3 final report):

Although the exact saaple to be used in the evaluation was not
specified in the proposal, the experimental sample was comprised of
106 students from seven schools; 16 percent of these were male and
84 percent were female. About 20 percent were minority persons.
They mere in either tenth, eleventh or twelfth grades (3.5 percent,
13.2 percent and 62.3 percent respectively). Seven teachers were
also included. The comparison group contained 109 students from
different schools of approximately the same socioeconomic mix; 12
percent of the sample were male and 88 percent were female.

Both groups received the evaluation instrument a single time,
e.g., a pre-post film exposure comparison was not considered appro-
priate for a short time period.

The evaluation instrument was an opinion questionnaire designed
to assess the students interest in engineering, their understanding of
the field requirements, their images of male and female engineers,
reactions to wonen cotbining career/family roles, and their evaluation
of the materials. In addition, semistructured interviews were given
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to the entire sample of teachers on an individual basis and a sub-
sample of students in small groups. The interviews were designed to
obtain inAepth opinions about the information presented in the film
and booklet, as well as the material itself.

Recruitment and sampling. The final report on the evaluation
indicates that several schools in the area declined to participate
for reasons of conflicts in scheduling, reservations about the
'controversial" nature of the subject, and the sinee sex orientation
of the film. Nonetheless, the project personnel were able to obtain
an adequate number of subjects across grade level whowre,predomi-
nantly college bound. The "recruitment" was done by working with
school administrators and teachers rather than contacting the students
individually.

3. Obstacles

NO obstacles to conducting,the evaluation have been reported
other than those relating to obtaining the agreement of the schools
to participate.

4. Project Personnel and Consultants

Since the "Project" is a media product, the attitudes and per-
sonalities of the project personnel are only important as conveyed in
the material. A more relevant area of concern is the personalities
of the people portrayed in the fan and booklet. The film has been

'requested and not yet received. Therefore no judgments about its
role sodels can be made. In the booklet, Choosing, a Career Woman's
WOrkt Engineering, interviews with three of the persons portrayed
are given. One is currently at MIT as a student, one a middle-aged
woman, and one a younger woman. The-three have different lifestyles
(one single, one a single/parent, one a married/parent), three dif-
ferent stages of professional development, and three different types
of engineering. The role models cone across as very positive about
their lives in the booklet.

5. Primary Outcomes

a. Experimental outcomes (internal evaluation). The final

report contains a complete description of the formative and impact
evaluations and procedures.

One of the primary outcomes was that after seeing the film,
significantly more students were now undecided about engineering as
a career (27.4 percentvs. 10.4 percent) and a significantly larger
percentage (51.9 percent vs. 28.3 percent) said that the7 were not
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interested in the field. It should be noted that students answered
the questions about how they felt prior to seeing the film at the
same tile they answered the questions about how they felt after
seeing the film. The film.apparently confirmillbestions concerning
the unsuitability of enFineering for thee, but made it an interesting
consideration for others. Interestingly, « larger percentage (6.6
vs. 1.9 percent) reported not "thinking about" a career after seeing
the film. The percentage reporting that they had decided to become

'an engineer-was identical both before and after the film (.9 percent).

The report states that the most intensive discussions among
students and teachers "relate4, to this dual role and,questions of
how to and whether to juggle4 career--any careerwith-a-family and
home life" (p. 12). Young women appear to be more interested in how
careers can fit into their lives, rather than the content of any
particular occupational'area. Interestingly, although 81 percent
thought engineering was-appropriate for a woman, only 55 percent
thought combining a family and a career was a good idea for a woman.

Another outcome was that significantly more twelfth graders
checked that the film was not related to their interest. This was
interpreted to mean that most seniors had already decided what they
would be doing for the nelct few years. The report concluded, then,
that the film was more appropriate for earlier secondary years.

The outcomes of the comparison between the control and the
experimental group were:

1. Significantly more of the comparison group were
definitely not interested in engineering and more
in the experimental group were undecided.

2. Significantly fewer of the students in the experimental
group checked that male engineers worked with heavy
machinery, while more of the experimental group.checked
that male and female engineers were creative.

3. There were no significant differences in students feelings
as to whether engineering was appropriate for women as a
career, but more students in the experimental group felt
that the problems they encountered might be solved.

4. In open-ended questions the students in the experimental
group listed engineers as needing creativity, problem
solving skills, and.sciences, while the comparison
group listed working with machines (or their hands) and
general intelligence, and the experimental group appeared
to be more accurate in listing the necessary preparatory
courses to be an engineer.
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The formative evaluation and interviews suggested several
other things. First, the report states that there was considerable
interest in the lifestyle of the career woman. However, the most
interesting part of the film was the content of the engineer's job
and the most frequent criticism was a desire for more factual infor-
mation.about what engineers do. Suggestions also included shortening
the student booklet.

b. Participant impact survey. Because of problems due,to
privacy considerations, the project personnel do not have the names
of many of the project participants. The participant impact survey
will be sent directly to the schools with a request that they distribute
the form. The results will be included in the fall report.

c. Site visit conclusions. Because the project was a media
product, not significantly influenced by personalities of the project
staff, no site visit was made. Although the evaluation team recog-
nizes that the personalities of the persons leading the discussions
(teachers) may influence the pursuant attitudes, it mos felethat
this influence could not be adequately assessed under the conditions
of the evaluation.

6. Secondary Outcosms

No secondary impacts are reported. It is possible that the
existence of the project impacted some of the secondary school
teachers as-well as the MIT faculty working with it.

7. Materials and Dissemination

The final report includes a teachers guide, a booklet entitled
Choosing a Career Woman's Wbrk: Engineering an; the film entitled
Wbman's Work: Engineeriu. The 25 prints of the film have been turned
over to the MIT Educational Councils and is currently listed in the
1976-77 catalogue. The film has already begun drawing orders. The
film was also transferred to quadraplex videotape forddistribution to
television. Requests for the film have been made by individual public
broadcait stations and it has been reviewed by one educational tele-
vision network. HIT also is negotiating with Education Development
Center, Inc. which has experience in distribution to more than 60,000
school systems, to distribute the film and accompanying program materials.

8. Program Cost

The budget to the National Science Foundation states that $21,000
was spent to finish the film, about $9,500 for construction of the
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auxiliary materials, $2,000 for-the film prints and $3,500 for the
evaluation. The cost to reuse the film is currently listed in the
HIT catalogue as $245 for purchase, $25 for rental. The teachers
manual (16 p.) and the student handbook (20 p.) would be $25 + $36
copying expenses or about $2 a parson to reuse the film package in
an average class of 35 students.

9. Conclusions and Recommendations

Several conclusions may be made from the available data.

1. The film and booklet offered some concrete information
about'the field'of engineering, and the requirements for
entry.

2. The film and booklet encourage some awareness of women
in nontraditional careers, e.g., it provided a mans -

to explore the problems and rewards of women in pro-
fessional fobs.

3. The dissemination activities incorporated in this project
are excellent, and may be used as a model for other pro-
jects, although it is simpler to dissendnate media packages,
as opposed to a more complex program.

4. Recognizing the extremely small amount of money allocated
to the internal project evaluation, the evaluation team
feels that development of a more standardized measurement
instrument by NSF would be especially useful; e.g.,
although the approach of congruent validity used in
this study (use different instruments conceptually
related to arrive at a conclusion) provides a basis
only for a more general interpretation of results.
FUrther, although the use of the comparison group is
good, the linking of "before I saw the film" and "after
I saw the film" likely confounded the results. The report
of the evaluation, however, is detailed and complete.

5. The evaluation team would prefer to see a greater number
of males included in the evaluation of such projects, so
the differences could be conclusively analyzed. Specifically,
although males were included in both the experimental and
'control groups, no differences by sex are reported. It is
assuned that either (a) no differences were present, (lb) the
differences were not analyzed or (c) the nutber of males in
the sample was too small to show any reliable difference.

38



32

6. The materials are probably most appropriate for eleventh
graders and tenth graders of high abiluy. They can be

.
easily adapted for a single class period in any subjects
related to engineering or career education. Since the
impression made on males by the film were not discussed,
the film might be most appropriate for career education
classes, rather than science or math classes.

_ i
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E. "Increasing Women in the Sciences Through an Experimental
Mathematics Project"

University of Missouri, Kansas City (MC)
Principal Investigator: Dr. Carolyn MacDonald
Project Amount: $27,664
Educational Level: College
Project NO.: GY 11326

3, Proposed Prolect,

Thirty freshman women entering UMIC in the fall of 1974 were
to be selected for participatio6 in a project designed to increase
the number of women in the sciences by reinforcing their mathematical
skills. Students were to be selected for their potential ability to
study successfully in the sciences. Selection would be an the basis
of nationally standardized test scores. The group vas to be divided
into subgroups of those vho expressed an interest in science and
those mho did not. All 30 students were to receive a specially de-
signed mathematics course exclusively for women, with individualized
and group counseling, personal assistance and tutoring, lectures,
seminars, and field trips. Comparisons were to be made between the
science-oriented and nonscience -oriented women on measures of achieve-
ment and satisfaction. Pre- and post-test measures of attitude were
proposed. As a measure of project effectiveness the performance of
the participants would be compared with students in other introductory
math classes. The experimental group of 30 Was to be compared with
all students enrolled in Fundamentals of Math classes and also vith
women only along the lines of academic performance, professed interest
in science, and attitudinal changes during the course of the year.
Ai a measure of the effectiveness of the special course content and
format separated from the effectiveness of the teacher, a follow-up
study vas pr.7.posed of students who were enrolled during 1972-73 and
1973-74 in standard sections taught by the instructor for the experi-
mental course.

It was anticipated that the experimental project would provide
information on which methods are most effective in the classromm and
counseling situation and, if successful, *amid serve as a model for
other college projects designed to encourage able young women to plan
academic progvams in science areas.

2. La_plemented Project

The project was conducted as planned except for the qualifi-
cations and characteristics of the subject group, for which certain
proposed measures were not recorded or analyzed. Lost in the design
was the dichotomization of science-oriented and nonscience -oriented
attributes, on which both achievement and satisfaction measures were
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to be reported. W1t11 52 percent of the subjects reporting an interest
in_a science major (8 percent physical science, 44 percent biological
sciences) on an initial classroom questionnaire, there appeared to be
every opportunity to capture these data. Other discrepancies centered
on the inclusion of several women students who did not demonstrate
potential ability in the sciences. There were compelling circum-
stantial reasons for allowing these exceptions and in each case the
exceptions biased findings against the experimental hypothesis, in-
creasing the significance of the results.

a. identification of participants. Thirty-two women students
were enrolled in the first semester of the course. These were identi-
fied in the following manner. Emring the summer, the project director
and a student assistant reviewed the applications, high school tran-
scripts, and,i4e2t scores of all women admitted as freshmen for fall,
1974. Possible participants were selected from those students who
seemed to have potential ability for study in science, but who generally
did not have strong mathematics backgrounds. The program was presented
to them individually by the student assistant during the academic
advising session of the freshmen orientation prograa. Each was given
a brief written description of the program. All but one of the stu-
dents whose schedules premitted enrollment elected to participate.
Approximately 60 percent of the participants were selected in this
manner. Twenty percent of the students were identified by academic
advisors as advanced standing students who would benefit from special
attention and assistance in mathematics. The remaining 20 percent
were students who registered for the course due to an error at regis-
tration. Because their needs and.probleas were in many ways similar
to the speciilly identified students, they were allowed to remain in
the course.

The class composition for the first semeiter Was therefore
rather heterogeneous. The largest group, slightly over one-half of
the students, were freshmen entering UMKO directly from high school.
The remainder were divided among the sophomore, juniorr and senior
classes, and included transfer students as well as women who had-
returned to school after an absence of from one to 20 years. Ages
ranged from 17 to 39 years, with abouthalf of the students being
19 or under and one-fifth being over 30: Approximately half of the
students expressed an interest in a science major.

b. The course. The course was specially developed for the
project, but was offered as an experimental section of the existing
introductory two-semester mathematics course, Fundamentals of Mathe-
matics 110420. The first semester is the equivalent of college
algebra and the second semester is the equivalent of trigonometry
and analytic geometry. The course content of the experimental and
regular classes are similar, but with different emphases. The ex-
perimental course emphasizes basic skills and applications, while
the regular course emphasizes theory and structure.
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Several important differences between the first semester of
the experimental section and tbe other sections are summarized below.

1. ihere were different instructors.

2. The experimental section coneisted of 37 women students.
The,dther sections averaged about tiice that size and
consisted of approximately one half IIMM6

3. The'course content was similar, but with different emphases.
The experimental course emphasized basic skills and ap-
plications..

-^

4. The experimental section bad i-daily group tutoring session,
open only to members of the class. The nther.sections used
tutoring sessions open to all *students enrolled in the .

various sections.

S. The experimental section bad occasional counseling sessions
and guest lectures, which were not available to the othe-
sections.

6. The students in the experimental section were specially
selected and were aware that they had been invited to'
participate in a special program Whose goals were to help
women students acquire basic skillein mathematics and
to open their career options. .

The course was team-taught by Dr. MacDonald, the project direc-
tor, and Ms. Barbera Currier, a,doctoral student in mathematics. Boa
instructors attended the daily class sessions, alternating Instruction
in three-week blocks. The regular class meetings were preceded by an
optional one-hour group-tutoring session staffed by an undergraduate
student. The instructors often helped at this tutoring session and
were also available to students who needed individual assistance and
enCburagemenp. There were occasional counseling sessions and guest
lectures. The class bad 15-minute open book quizzes weekly and
regular one-hour exams every threb weeks.

There were four class periods devoted entirely to supple-
mental activities during the fall.semester and one claim period during
spring. These sessions consisted of talks from visiting women who
discussed subjects relating to mathematics, counseling ahd admiuis-
trative services, and career choices. The class also visited the
UMKC computer center.

c. Special environment/materials. No special facilities

were required for the delivery of the experimental mathmeatics course.
Noon hour help sessions Were held in a roomy laboratory adjacent to
the regular classroom. The laboratory was furnished with tables that
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seat four to six students. The sessions took on both social and
'academic aspects with some of the students bringing their lunches
and eating end visiting together as well as studying matheMatics.
The Instructors shared an office across the hall from the tutoring
room. An undergraduate mathematics major tutored daily and one or
other of the instructors was available to give additional assistance.
A special text was used for the experimental group that is more prac-
tical and problem-oriented than was the existing text.

3. Obstacles to Implementation

There were no major obstacles to the implementation of the
plan. Seale'of the proposed project principals and consultants did
not perform on the project, and some of the proposed measures were
lost. However, nothing detrimental to the active conduct of the
project was discovered.

Neither the Mathematics Department nor the MCC dnstitution
has been especially cooperative, but neither did they impede the

Project. The project director was not permitted, however, to gather
longitudinal (sequential) course data from student record files, in-
formation that could have been secured within privacy restruction
regulations.

4. Prolect Personnel.

The project director, Dr. Carolyn MacDonald, is an assistant
professor of mathematics and physical sciences. Dr. MacDonald has
a B.A. and M.A. In matematics, an M.A. in physics, and a Ph.D. in
Chemistry from Brown University. Her teaching experience at UMKC has
been in both mathematics and physical science, in which she teaches
an extensive survey course. She taught the existing Fundamentals of
Math course zor two years prior to the experimental semester. Dr.

MacDonald's husband also teaches at UMKC and their two young children
often visited their parents at school. Dr. MacDonald's students-thus
had au opportunity to see her occasionally in her family role.

Other proposed project personnel were not intimately concerned

with the project. The teaching assistant position was filled by Ms.
Barbara Currier (new Dr. Currier) vbe was completing her doctoral
studies at the time. Although Dr. MacDonald had much more classroom
experience, both instructors were competent to teach the experimental
class from the viewpoints of both content/substance and sensitivity to
the special problems of many women. The instructors complemented each

other well. Ms. Currier is young, newly married, somewhat more re-

served than Dr: MacDonald but equally attractive personally.
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Mith:Gzedesathgrades were significantly higher for women
In the experimentalclass than for either women or men in the control
(standard),clisses. However, the distribution of grades was Inter-
esting: 53 percent of the women in.the experimental group received
A4 as did 25'percint of the nonparticipants (28 percent women, 21 per-

-cent Ilex). However, slightly more women in the experimental group
received Ws.

'Exp. Women _Control (Women) Control (ftn) Total
10132' W342 10345 111687,

A 53.1 28.4 20.9 24.6
3 25:0 19.0 15.7 17.3
C 6.3. 12.0 17.1 14.6
D 94 8.5 6.1 7;3
I , 3.1 7.0 9.0. 8.0
V 3.1 22.0 26e7 24.5
1 1.5- 3.8 2.6

Permit Disetibution Of Grade's

. it-is also Interesting to note that university wide slightly
more women than men-(375 to 345) signed up for the math class; the
womea's grades in general were slightlY higher than the men's and
there were fewer women withdrawals.

Complicating the analysis.is"the lack of background data on
participants and control groups relating to their high school GPA's .

and standardized test scores. Over 50 percent of the women partici-
pants anticipated careers in science, whereas only 34 percent of the
nonparticipants intended to major in science-related areas. Addition-
ally, the experiment included the simultaneous manipulation of several
variables Including all female classes, smaller cLasses,.team teaching
and content changes so that it is difficult to select which of these
contributed most to the apparent success of the project. Further,

'different tests were used to assess student grades. This problem was
somewhat ameliorated by the project director's recent and current
experience with students in standard math selections. Spring quarter

grade comparisons also show stronger grades for the experimental
class aa well as higher grades in general for females.

Subsequent COurses--Compared with 1972 and 1973 controlliroup
data, significantly more participant women chose a subsequent math

course than did others. Even more impressive are the figures when

comparing women control group members. Unfortunately the 1974 data
were not available for this comparison with a more recent student

cohort.
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Pall 1973 Pall 1973
Women Men Total Womenlien Total
12.1 33.3 24.4 2.6 24.0 10.9

Attitudes--Questionnaires relating to student attitude and
background Were distributed during the first month of the class.
During the last week of the fall semester a second questionnaire
asking for attitudes and assessments of the course was distributed.
No attempt was made to relate individual before-after responses or to
relate baseline attributes to-either attitudes.or achievement. Stu-
dente in the control groups also completed the questionnaires. In
the experimental section, only oup -fifth as many students reported
spending only iero to three hours of study outside of class, while
four times as many students reported spending-12-hours or more. Almost
twice as many students in the experimental section expected their course
grade to be much better than most of-their previous math grades and
reported, that their understanding of mathematics was much better and
theiregterest in mathematics was much higher than before they enrolled
in Math 110. Three times as many students in the experimental section
said that they would,recommend that friends take Math 110. Almost
half again as many'students plan to continue with a second semester
of-mathematics. In the experimental.section 72.0 percent in contrast
with only 8.5 percent of the other students felt that the textbook
was much better than most textbooks. - Although almost all students
were generally well-satisfied with their.instructors, the ratings
were higher in the experimental group, with 84.0 percent giving
the instructdr an overall rating of excellent and 12.0 percent good,
while in the regular sections the composite ratings of all the other ..'

instructors were 47.7 percent.excellent and 40.1 percent good. Mb
questionnaires were administered during the second semester of the
project.

Career Plans (College hnjor)--The experiment did not provide
for collecting-relative information on career Choices of participants
and nonparticipants. On an informal basis the project director had
information and reported on three special cases of students either
electing scientific careers as a result of their exposure or opting
for a more aspiring position within a profession.

b. Participant impact survey. A total of 37 impact question-
naires were sent to participants of the University of Missouri's ex- .

perimental program. Eighteen (49 percent) were returned completed.

Of the 18 participants returning the impact questionnaire,
13 (72 percent) were taking a math or science course; two participants
(11 percent) were taking the course as a result of the program, while
the other 11 participants (61 percent) indicated they would have taken
the course whether they had participated in the program or not.
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Eleven of the 1$ respondents (61 percent) indicated they.had

chosen a career in math or science. Four of these 11 respondents
(36 percent) stating they had chosen a math or science career in-
dicated their career choice wes,a result of the program; while the
remaining seven would have chosen such a career with or without their
experience in the experimental program.

Of the 18 respondents, 14 (73 percent) experienced no change
in career plans es'a result of the program, however, four (22 percent)
of the participants changed their career plans in favor of math or
science as a result of the project.

The positive aspects of the program according to the partici-
pants were the small class size, individual-attention and personal
atmosphere (39 percent); a new understanding and confidence in her
abilities in math (39-percent); the instruction and textbooks (39
percent); and the information, encouragement and support in nontra-
ditional career fields (33 percent). Among the less frequent comments
were,"I did not feel I had to compete with males," "First and foremost
--Dr. MacDonald and her 'can do' attitude," and "The best and most
unique course I ever had."

Responses on the less influential aspects of the program in-
cluded comments that it was not a realistic situation with only fe-
males in the class (17 percent); the program did not have a good text
(11 percent); the class should have been more similar in their math
backgrounds--course moved too fast or too slow (11 percent); and the
most frequently cited was "none" (33 percent). Anong other comments
were "A lot of work and class everyday, but it was worth the tine and
effort," and "As a history major I resented having to take math. I

just took the GRE and could do little of the math section which proved
what I thought--I got a 'B' in this math class, but did not learn
anything that I retained--or that will be of use to me in my career."

c. Site visit. The University of Missouri at Kansas City is
the site of a private university that had been unsuccessful and was
recently taken over by the University of Missouri in order to serve

__-----, the high population of students seeking state supported higher educe-
' tion in the urban area. The school is predominantly attended by local

city students and is attempting to hold to high academic standards in
an area where many students from the local school system are not
especially well prepared for university study. For example, Missouri
does not require any high school mathematics as a prerequisite for
graduation. The UMEC does not therefore require mathematics pre-
requisites for entry but it is not possible to graduate from UMRC
without either a foreign language (in which many of their students
have no interest) or college level mathematics. jhe mathematics
department does not seem especially interested however in offering
the remedial math courses necessary for students to qualify for
college level mAthematics study. This is apparently a transition
period for the University during which time it has to come to terms
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with faculty needs to teach advanced classes and student needs to
compensate for their pre-college deficiencies.

At the tine of the site visit in fall of 1975, both semesters
of the experimental mathematics section had been completed, and the
final report for the project was in preparation. We were fottunate,
therefore, to be able to meet with the project director, her teaching
assistant.(who-had'a. principal role'in implementing project goals)
and one of the two undergraduate mathematics students who tutored
the participants. The evaluators also met and interviewed ten of
the women who had been in one or both semesters of the course.
Meetings were held in the laboratory room where students came for
the tutoring sessions and in Dr. MacDonald's office. The meetings
were with single students And with two or three at a time. Dr.
MagDonald and Ms. Currier were present only for the introductions.

The women (who came to the session) were uniformly positive
about the VfogriAnind about the instructors, some almost to an extreme.
Women who had bein out Of school for a while were the aost enthusi-
aitic'about the program. When the evaluation team tried to probe the
reasons for their positive attitudes in order to discriminate between
tbe goals of self-confidence and improved mathematical learning, it
became clear that in spite of tha moral support, encouragement, and
pleasant social aspects of the informal supportive all-female classes,
students felt that the most direct benefits were increased learning
in mathematics with about equal emphasis on concepts and skills.
They seemed-to feel that the supportive nature of the class was a
mechanism for them to acquire those concepts and skills, but their
satisfaCtion appeared to be with their performance in an area in
which they had'had little or no success in the past.

The evaluators met and spoke with the head of the Mathematics
Department to determine the impact of the NSF-funded project on the
institution. Reactions of the department chairman toward the accom-
plishments of the experimental sections varied from apathetic to .

hostile, although on repeated questioning he admitted that the text
used in the class will becoMe standard and that "apparently" the
participants did quite well and more went on into calculus than would
have been expected to without the program. Even though participants
covered more material than did the standard Rections, the department
viewed the class as "remedial" and when questioned as to the likelihood
of amy institutional continuation, responded negatively. The evalua-
tors asked why the department head had signed off on the proposal
with such a negative attitude toward the project. No direct answer
was made but it was implied that he really did not expect the project

to be funded.
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Secondiry Outcomes

As reported above, no Institutional impacts from project ac-
compliihments are anticipated pt the department level, at least in
the shoit.ters6 A request from the project director to apply for
outside funds to teach a special class for older students was denied.
It is possible, however, for delayed impacts to occur as the insti-
tution gets more pressure to become responsive to student needs.

The-ten students interviewed were questioned as to parent-
pear-sibling attitudes toward women in mathematics and women,in
science: The only impacts reported were from the four women in the
group wbo were mothers of children old enough to comprehend the situ-
ation. They repokted that their "experience was somewhat inspirational
to-their daughters and educational for their sons. One woman spoke of
helping her "chauvinist" teenage SOO with his trigonometry homework
as oii of the rewards of the project.

7, Materials s&:I Dissemination

A standard text was used in both courses. The text, however,
was new to the institution and is likely to be used in all sections.

The project was discussed at several mathematics meetings..
Ma. Currier spoke at the annual meeting of the Missouri Section of
the Mathematical Association of America. Dr. MacDonald appeared on
a panel at the Association for Women in Mathematics national meeting
land slooka at the Tulsa meeting of the National Council of Teachers
of Mathematics. During the winter she discussed the project at et
symposium on Women and Mathematics at the,national meeting of the
American Association for the Advancement of Science.

There were several newspaper articles written about the course
and Dr. MacDonald in the UNKC newspaper and the Kansas City newspaper.
Dr. MacDonald was the guest on a local television show and radio
show, where she discussed women and mathematics and employment patterns
of women. She also was guest lecturer at a workshop at the University
of Southern Mississippi and appeared there as a guest on a television
show.

ha. Currier is now a:mathematics instructor at Rockhurst
, College. Her involvement in the project was considered as a strong

positive factor in their selection of her over other candidates.

Prolect Cost

The project was funded for $27,664. Funds were to cover
instructors, tutors, supplemental materials, travel, and honoraria
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for guest lectures. With a total of 54 students (32 students fall
semester, 22 students spring semester) the cost per participant was
$512.30.- This figure includes administrative expenses, and cost of
preparation, as well as implementation costa: Deducting the $8,830
budget item for indirect costs, the cost per participant calculates
to $348.78. The estimated cost to replicate at the same institution
on a nonoverheaded basis would be approximately $250_per participant.
This figure does not include questionnaire and achievemect score
analysis. The cost to modify; replicate, and analyze at another
institution would probably be close to the $350 per participant cost
computed for UM.

9. anclusions and Recommendations

1. There were several factors that were simultaneously mar
nipulated with the experimental group that.complicate
the analysis of the contribution of any one of these
factors. The course was team taught to all women, used
a special text, provided tutoring sessions, had a smaller
enrollment, and finally different examinations (content.
and format) than the control groups. The only valid
measure to report is the percentage.of women who elected
additional math classes and went on into calculus. Un-
fortunately comparative information is not complete on
this measure and the institution would not release grades
in calculus.

ltom informal mechanisms it can be reported that
the percentage of women choosing subsequent math courses
was higher thad the control group, and compared to pre-
vious years was sigaificantly higher than either nen or
women in standard sections. .

2. The Success of the class can be reported in terms of the
attitudes of participants towards themselves and tcwards
mathematics and science. A total of 61 percent of the
postcard respondents indicated they were still planning
on a career in science (approximately one-half the class
had started with that goal). Consieering normal science
attrition rates, that percenWe is impressive. Seventy-

two percent of the respondents translated career goals
into behavioral measures (additional classes). However,

no baseline data for comparing control and experimental
group on aptitudes and skills as measured by grade point
averages or standardized tests were reiorted.

The comparison of the impact of the course on

science-oriented and nonscience -oriented women went
unreported, and aggregate reports on percentages did
not permit the examination of this phenomenon.
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The general enthusiasm and acceptance of participants,
tutors, and instructors indicates that the program
bad positive impact on them pereonally.

.3. nigh on the list-of attributes favored by the partici-
pants was the all-female environment (particularly for
the older woman) and the suppertive nature of the en
vlronment as permitted by the small pupil to teacher
ratio. The project can be rated as successful la spite
of the paucity of.valid statietical data.

It is difficult to sort out the most effective -

'elements. Obviously some of the factors that contributed
to participant satisfaction cannot be used routinely in
math classes. It would be impractical te have all
classes of manor women students'only and:few schools
can.afford to cut normal class size in half and at the
same time assign two instructors and a-tutor to each
class. However, the supportive, can-do, atmosphere
can be replicated on an extensive basis at no cost to
the Institutions. Until that time the lower teacher
to student ratio and the special emphasis on helping
women to reach their own levels of competence through
elective all-female classes appears to be a helpful
situation.
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F. "New Opportunities for Women Chemists: Recovering Lost Skills"
Rosemont College, Rosemont, Pennsylvania
Project Director: Suzanne P. Verinbi
Project Amount: $34,043 (2 years)
Educational Level: Post-Baccalaureate

1. Proposed Project

The purpose of the proposed project was to (a) identify,
locate, and invite the paiticipation of women college graduates of
the years between 1959 and 1968 whose major subject was chemistry
but who had not worked as chemists since their graduation and would
consider full-time employment if their knowledge and skills could be
brought up to dace; (b) offer a year of ineensive contemporary
laboratory work, supplemented by adequate review and updating in
chemical principles in a lecture and seminar setting; (c) provide a
working internship in au individual laboratory; and (d) offer carecx
guidance and placement with suitable enployers upon successful com-
pletion of the training.

The project was to be evaluated in terms of (a) !Ale partici-
pant's satisfaction with the training program, (b) the hatcess of
the program in placing participants with chemical industries, and
(c) theysatisfaction of employers with the'partitipant's training as
demonstrated by her performance after a period of epployment. The
project was funded bY NSF for $34,043 with approximately $11,000
additional of matching funds, $7,400 of which came from industry in
the.form of consultant services ad visiting lecturers.

2. Implemented Project

The program was carried out as originally proposed, and
consisted of self-paced review of basic concepts plus one unit
course at the advanced undergraduate level plus a weekly seminar.
The seminar included lectures by industrial personnel and discussions
with Rosemont faculty concerning the review of basic concepts. Some
general information regarding job opportunities and employer expecta-
tions was provided in the seminar. These wsze followed by special
lectures on substantive work-related activities by the industrial
speakers plus two site visits to nearby industrial laboratories.
Participants were recruited via news releases, paid advertisements
in local newspapers, posters that were displayed in nearby shopping
centers and by spot radio announcements. Tuition costs were borne

by'the students. It had been anticipated that some of the area
companies would offer financial assistance in the form of scholarships
to the students, but the companies elected to make their assistance
available in other forms, e.g., consultants, internships. The other

deviation was a procedural change. The six-week paid internship
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program scheduled to begin mid-year was rescheduled for the summer
months at the request of the participants who felt (1) it would be
more convenient for them at that time end (2) they would feel better
prepared after a full. year in the program.

3. Obstacles to ImPlementation

The only problems facing the project director regarding
implementation of the program was tbe difficulty encountered in
recruiting the women already -idqptified to be likely candidates for
tbe program. Of the 50 women identifiad (in terms of their'education
and articulated interest) only eight (five full-time and three part-
time participants) actually, began the program the first year. Pro-
ject directors seemed to think-tuition costs were the primary reason
for the low participation rate, and'began making vigorous efforts to
get additional fuqding for tuition scholarships from foundations
and from industry.

4. Project Personnel

Project personnel were as proposed. DT. Varimbi, the pro-
ject director, joined the Rosemont College faculty in 1965 and has
been in charge of the advanced laboratory program in chemistry for
the last three years. She is academic advisor for the junior and
senior chemistry majors. She is also a young homemaker and mother
and is approximately the sane age as many of her returning students.
The chairperson of the Chemistry Department is Sister Mary Leo Bryan
(Ph.D.) who has been at Rosemont for nearly 20 years, the last six
as department chairwoman. She has a history of pursuing and receiving
grants for innovative chemistry teaching and appears to provide a
very well-balanced mixture of humane and concerned cleric with an
accomplished and savvy professional approach. other participants
were male and female faculty members who taught upper division under-
graduate classes and have a history of interest in the returning
student and in women students in general. The consultants were
'selected by the participating companies and included people with the
normal variety of attitudes toward the project and toward women in science.

.

5. Primary Outcomes

a. Experimental outcomes. Complete data from the project-
are not yet available for analysis. However, the Interim Report of
the project director provides a discussion of two of the three pro-

ject goals: participant satisfaction and employer satisfaction.

In order to evaluate the participants' satisfaction, a
questionnaire was given to each of the four women at the completion

of her program. The purpose was to find out whether they felt the
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program was an effective means of increasing their skills and knowledge,
and also to elicit suggestions for modifying the progriun in the future.
Au the replies to date show genuine satisfaction with the opportunities
provided. They also offer some practical and constructive suggestions,
e.g., providing more orgaaic chemistry review in preparation for
biochemistry lectures.

The sixweek, paid internship period proved to be highly
successful. It is seen as an even more necessary part of the program
now than at project inception. Net onlydoes the internship acquaint
the participating companies with the capabilities of the participant,
but, more importantly, it provides the women with a sense of confi-
dence they can acquire in no other way. The internship supervisors
were asked to return a questionnaire. They all reported that the
',mem were adequately trained and vell. motivated. As expected, there
were some differences in performance, but In no case was performance
reported as less than adequate. In several instances the supervisors
pointed out the above-average willingness of the women to assume
responsibility and ability to work independently.

An additional neasure of employer satisfaction is the high
retention:rate of companies supporting the program. In addition to
first year support, local companies which might employ chemists were
sent letters describing the Rosemont progrma, asking them to consider
the women for employment, and also inviting them to join as cooperating
companies. As a result, for the coming year, three additional com-
panies have agreed to provide seminar speakers and internships, and
several others have offered to provide tours of.their facilities and
speakers. These new offers are all the note significant and en-
couraging, since at this time most companies are reluctant to commit
themselves to offering more than one internship.

b. Participant impact survey. Impact questionnaires were
sent to 11 participants of Rosemont's experimental program; eight
(73 percent) completed questionnaires were returned.

Because of the unique nature of the Rosemont program in re-
lation to the othZr experimental programs being examined, the first
three questions of the impact form did not result in a great deal of
useful information for the purposes of evaluation. This program was
designed for women, who had already earned a bachelor's degree in
chemistry, thus.these questions are not very relevant to Rosemont's
program participants. The answers to these questiond did indicate,
however, that all of the program participants returning questionnaires
were planning to enter or reenter careers in science and that two
(25 percent) were planning different careers as a result of the pro-
gnam.

Seven of the eight (88 percent) responding particioants cited
their opportunity to update old knowledge and learning lira aevelopments
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In their field among the positive aspects 0: the experimental'pro-
ject. Also cited as positive aspects of the project were the en-
couragement and confidence to reenter a career (63 percent) and the.
Internship arranged by the college, which also gave them additional
confidence in their abilities (38 percent).

The comments received on the less influential aspects of
the program were quite varied; they included "Laik of practical help
in job-hunting; lack of knowledge of employment problems on the part
of instructors;" "Work was optional and not required, therefore
various amounts accomplished;" qfore emphasis on organic chemistry--
theory and aspects;" "All women in the programwere not on the same
level in background academically, making progress slower;" and "All
aliJects of the program were important, but the Industrial Seminar
was the least --but still very helpful."

c. Site visit. The evaluation team visited Rosemont College,
a small, primarily residential, women's college of approximately 600
students, during the fall of 1975. The ChemistrYr Department is small
with a staff of three to three and one-half full-time equivalent pro-
fessors. When the brochure-announcement of the NSE irogram was
received, the department was already trying to interest local in-
dustry in a project very similar to the one conducted.

Alter a brief discussion of the purpose of the visit and the
scheduling of the day's activitieu, the evaluation team was invited
to sit in on an early morning student seminar. An analytic chemist
from one of the participating industries was lecturing to the seven-
setber class on the organization and typical work problems of a
petroleum company. The speaker (male) referred to chemists in
general as "he" and "him" which was noted immediately by smiles and
turned heads by all seven students. the "omen seemed interested in
the technical portion of the presentatioff and three or four stayed
after class to ask questions.

Following the class session the evaluation team met and
interviewed a female research biochemist who had been with one of
the participating companies for over 30 years, had only a B.A. degree,
and considered her tenure and position with the company to be a sig-
nificant achievement, for a woman. The company for which she worked
took on two interns during the first year and hired one of these
afterwards on a part-time permanent basis. The Philadelphia job
market, at the time of the visit, was very poor with an 11 percent
unemployment rate and the oil industry, a prime employer of chemistry
graduates in the region, was doing little hiring. In atIdition to

takinrinterns and assigning a liaison to the project (one-half of
the biochemist's time was donated to the project), the company also
put on several seminars for the students. .11 certain amount of propa-
gandizing occurred in the seminars as well as in the interviews; how-
ever, the students (and the evaluators) were sufficiently sophisticated
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to understand What was happening. The internships and seminars, in
general, were considered to be au opportunity for a certain amount of
public relations. They mere said to "convert ecologists and socialists
to the_petroleum company's point of view and to change the image of the
company twthat of one participating in the common good." When asked
about the relative Importance of the project as it contributes to
both self confidence and technical skills, the consultant replied
that they were equally valuable, with the classroom work contributing
primarily to skills and knowledge needed to work effectively with new
processes and new equipment, and the internship provided the confidence
the women need to perfora effectively in a job. This view was
generally accepted by the students,and instructors as well.

The evaluators then met with four graduates of the program
Who made the trip to Rosenont expressly for the interview. Each
bad a slightly different reason for being in the program with needs
running from economic to emotional; however, they all expressed
satisfaction with every aspect of the prograa except for the un-
certainty of job placement. The two days a week class schedule was
appreciated by the women as something they could handle while the
family became acclimated to a working mother. They knew they needed
the additional training and the special circumstances of a supportive
prograa to risk the commitment. The internship, paying $5.00 an
hour, was important for offsetting tuition costs. Supervisors and
co-workers were said to be very helpful. TWo were still completing
internships and were concerned about being able to find jobs. One
factor that appeared to be missing in the program we's more help in
the area of job readiness as reflected in more personal areas:
provisions for child care, knowledge of how to present one's self
for employment, understanding employer needs, etc. However, as one
woman expressed it when asked what she intended to do when her intern-'
ship expired, "I'll look for a job as quickly as I can knowing I can
be productive and valuable to industry and to myself." All four
women spoke of a colleague in the program who was now working at
Temple University Hospital successfully managing a laboratory there.
Almost as an aside, one added, "Her-husband is a physician at Temple
and arranged for her interview."

yhe last interview of the day was with a young male visiting
professor (from Villanova, with whom Rosemont has close ties) who
was teaching an undergraduate class which included seven women from
the program. He said his other undergraduates were.much more well
prepared for his course than the program women and he saw a definite
difference in ability; however, the participating students worked
hard and were expected to do well. In his opinion they would be
"devastated" if thrown into an upper division chemistry class at a
university without each other and the special help they received.
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.6. Secondary Outcomes

There was no discernable impact.on the institution, already
committed to the education of young women, except as the program
strengthened the Chemistry Department. The additional few students
enrolled enabled the departaint to have one additional faculty
somber who brought specialised knowledge to the department for the
benefit of all- The program was laid to also be beneficial to the
undergraduates in the department for this reason, and also to other
students *alio took some pride in the efforts4of the returning women.
The existence of the program also sparked the enthusiasmand interest
of the entire department faculty which in turn affected all students.
Families of the women interviewed reacted in different ways with.:
attitudes ranging from support and pride to modest resentment. The
employers, supervisors, and co-workers of the interns were said to
be impressed by the competence, motivation and ability of thelfmmen
-Chemists. The increased sense of worth the women expressed abdut
themselves is almost certain to have additional effects unless the
employment picture is so grim that disillusionment sets in to replace
the glow of achievement.

7. Materials and Dissemination,

No special materials ware prepared for this project. A self-
paced programmed text, aiready in use at Rbsemont was effective in
the introductory portion of the course. As far as we know the program
has not yet been publicised to other institutions except through NSF
and DRI channels.

8. Project Costs

The total cost of the program was almost $50,000 for the
three-year period, including the cost of eight scholarships for which
Rosemont hopes to be able to secure matching funds. The NSF share
was $38,058, making-the cost (assuming 12 completions) $3,200 per
participant, a rather expensive program. However, students are ex-
pected to pay tuition and when their tuition is computed as income,
the costs are just about offset. Administration costs would be high
if the additional counseling and tutoring time and internal evaluation
time were all calculated. Getting industrial support, advertising the
program and providing job counseling and job placement services would
probably cost in the neighborhood of $800 per participant, even with
sui increase in the number of students.

9. Conclusions and Recommendations

1. Updating technical skills for science graduates who.
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have been out of school for a nukber of years is essential
for even the most entry level positions.

2. The ellwomen classes with groups of mature women together
are important for this age group.

3. The-two day a week scheduling is helpful in attracting
students and bridging the period between home and work.

4. The seminars were mt:ire important when c.onducted as help
sessions than as information sessions as they were,originally
intended.

5. The internahips were invaluable because of the experience
and the income they provided.

6. The women needed more assistance in complementary aspects
of JO preparation. Perhaps selection of under-employed
women (igniting in sales or offices) instead of all un-
employed women as participants would have increased the
program's success.

7. Project data collection was unsystematic and a great deal
of the information was anecdotal and from memory. NO

provision for follow-up of longterm effects was apparent.
Special forms for data keeping purposes supplied to the
project directors would have been helpful for pre-, during,
and post-intervention data..

8. Funding this type of project in an area where the unem-
ployment_rate is high and Alkely employers are laying
off workers can result in dual problems of (1) disap-
pointment to candidates and (2) backlash among other
workers. Ajob market analysis should probably precede
the initiation of projects where there -is..expectation
for immediate employment.
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CHAPTER III
0 INTERIM PROGRAM RECCAIMENDATIONS

-The projects described in this report were aimed in general at
motivating aid reinforcing decisions to enter professional careers in
scienie, for preparing effectively for those careers, and for removing
barriers to the attainment:of those aspiritions. All of the scientific
'and engineering positions described in the materials developed by these
projects required at least a college degree, and most required advanced
degrees including the ph.D.

4 numbei of noitteditional.nonprofessional science-related
jobs ex:Jae:Ohio:hp for many *omen, would represent both economic and
social benefits: electronici-, video-, sound- or flight-technicians,
Computer oPerators, highly skilled labor, etc. "These are'jobs that
require science-oriented;Oreparation. and contribute to the 4:Merging
role of women-as productive partners in providing highly specialized
support skills in a technological society. Although these positions
do-not usually require college degrees or the same high 'degree of
academic learning abAlity, they do require early exposure and commit-
ment, continued encouragement, and special training. They represent
improved earnings and more respected skills than many traditionally
female jobs, and for these reasons it may be just as desirable to
increase the number of women participating in these careers.

Many of ihe recommendations'of this report, especially at the
primary and secondary school levels, apply equally to a host of non-
traditional jobs, especially those that are highly technical, and
should be read with this consideration in mind.

A. Concentration on Women With Above Average Aptitude and Motivation.

Realistically, professional careers in-science-related areas.-
require intellectual ability, an adeqmate background derived from math
and science courses, and more than average motivation. In fact,

having completed advanced mathematics and science courses sucCessfully
is probably a good indicator of ability and motivation. Although
there is a controversy about the measuring of aptitude and ability
(e.g., Wilson, 1967), it seems feasible to determine whether individ-
uals fiave at least average ability or are highly motivated by utilizing
either standardized test scores or grade point averages. Many studies

have shown a relationship between career commitment in general and
measures of accomplishment and/or aptitude (e.g., Hoyt and Kennedy, 1958;
)letzger, Bollman, Hoeflin and Schmalzried, 1969; Tyler, 1964; and

Watley, 1969). Further, a higher level of aptitude appears to be
related to the choice of nontraditional careers, e.g., those Occupations
dominated by males (e.g., Austin, 1971; Rezler, 1967). Consequently, it

would appear that intensive and/or expensive programs should concentrate
on women who have either a high ability (for early high school years)
or who have taken the necessary requisite courses (later high school
years). This recommendation is congruent with that made in the final
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report.of Policy Studies in Education. FUrther, the University of
Kansas Program and Policy Studies used about the same material, but
higher ability women were the participants at Kansas. This may, in
part,.be reflected in the generally more positive outcome at Kansas.

B. Concentration on Content With_High Ability and/or More Mature Women

The site visit interviews with the participants have suggested
to the evaluation team that lower ability and younger women are more
interested in "lifestyle" questions, e.g., whether it is possible
to have both a family and a career, rather than the day to day activities
encompassed by-fhb job. This was indicated by the Kansas participants
who were high ability seniors, and were less positive about the self
awareness proportions of the project. In comparison, the women involved
in the Policy Studies Program, a year or two younger and not exclusively
high ability, commentedloore.frequently on family arrangements, etc.
Finally, the MIT project reported some split between those most inter-
ested in knowing more about job content, while some were interested in
life syles. Although the responses wyre not analyzed for his purpose,
it is possible that this split occurred by age and/or ability. There
is a suggestion in these reports that an age-ability trade-off may
occur, e.g., the higher the ability, the lower the appropriate age.

C. Concentration on Women who are Already Interested in Science Careers
at the Senior High and College Levels

This conclusion is dictated by the requirements for a career
in science-related areas. That is, beyond the junior year level, if
the women have not already had the requisite courses (an indication of
interest) they will likely not be able to take them without additional
time in saga. Further, by their senior year most women have some
idea of how they will spend the next four years. This recommendation
is congruent with the NIT and Kansas reports that spring of the senior
year was "too late" to recruit women.

D. Differentiating Between Career Education and Programs to Encourage
Women to Choose Science as a Career.

This conclusion is drawn from the recommendations to concentrate
on high ability 'women, women who have already expressed an interest
in science and/or who have taken the necessary courses by the senior
high level. Utilizing some of the media products and portions of
the Kansas and Policy Studies Programs to make young women aware that
science is a career option and to encourage them to obtain the necessary
background (e.g., math and science) to keep those career options open
is important prior to the senior high level. These programs could be

done inexpensively, reach a large number of students, do not necessitate
Pt special" programs for women, and become part of the career education
classes in the school systems. These programs could incorporate

"lifestyle" considerations of a career. However, since these projects
(understandably) do not appear to be successful in changing occupational
choices at the senior high level, more intensive support could be
given to those women having the necessary background, ability and
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motivation to pursue their existing Interests. At this level, more
detail about job content could be discussed.

Uhile !here is not an established theory on the vocational .

choice.patterns of women, there has been a growing nunber of studies in

the area. Most of the literature appears to be in agreement that
young adolescent females express more varied and sophisticated
occupational preferences (e.g., Harmon, 1971). A, drop in career

commitment has been noted in junior and senior high school women
(Matthews and liedeman, 1964). In the freshman year of college career
commitment is also low and continues to decline unitl the senior year
nhere there is a resurgence of commitment (Angrist, 1970).

Mere is ample evidence that many, If not the majority, of women
shift in vocational preferences during these years, and as many as a
third may still be undecided during their senior.year in college
(Angrist, 1970). The shifting patterns are important for programs
designed to encourage momen to choose science as a career; the litera-
ture unifornly indicates that from preadolescence on, the shift is.toward
typically feminine careers and away from nontraditiohal careers (e.g.,
Angrist, 1970; Marmon, 1971; Schmidt, 1970).- Mosit important to the
shift in occupational preferences is that it is difficult,,if not
impossible,.to shift from a nonscience to a science major in the final
year of college without significantly prolonging the time required to

obtain a bachelor's degree.

Despite the fact that occupational preference may change, cow-
mitment to a career, and whethei that career will be nontraditional,
can in.some instenees be idedtified with some reliability by the
tenth grade in high school (see pp. 65-66).

R. Sex.Seeregation of Some Classes

Although in theory, as well as in practice, sex.isegregated
classes might be considered counter productive since women live and
work in a world with men, a consistent comment on the part of the partici-
pants was that they preferred.all female seminars. This comment extended
to a preference for female tutors in math. The young women commented
that they felt more free to ask (vhat they considered) "dutb" ques-
tions, to appear as "bright" as they are, and to discuss their
personal life and'ambitions. Consequently, although a sad commentary
on socialization and peer pressure, sexsegregatod classes appear to
be useful in situations where remediation skills or personal questions
are involved. These classes, however, could incorporate methods
or lead to more open discussions with male peers and parents, once
the women have gained self confidence and support from same sex peers.

F. Use of Role Models

Uniformly, role models appeared to be the most effective
component of some of the projects.(Kansas, Policy Studies, UMEC and
Rosemont) and were the exclusive material for the media products

(MIT and Queensborough). The original connotation of a role model was
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a person in a position of influence that one could identify with; most
of the projects did incorporate these younger, accomplished women in mid-
leiel prestigious positions! In one of the projects containing a mix.of role
models (Policy Studies), the.younger women were judged most effective-
by the participants. In this respect, then, choosing the role models
closer in age and only slightly above the level of aspiration of the
participants may be advisable.

The evaluation team, however, feels that there is also real
valuein depicting the most successful of our time. Although vety
few women (or men) may be able to'identify with them, they demonstrate
that a woman can "mmke it," they are a source of pride for the female
sex, and serve as an inspiration. Consequently, a mix of age groups
and levels of accomplishment (as well as life styles, ethnicity and
so on) is recommended.

The area of concentration of the roIe models did not appear
to have any impact; the more important factor was that they genuinely
enjoyed their faork and their lives.

C. Reentry Programs Concentrate on Underemployed Women

It is suggested that reentry programs for mmture women might
utilize already working, but underemployed, women. Updating the
skills of women already in the labor force might alleviate recruitment
problems and employment placement. These women would have already
adjusted their family arrangements to meet their work schedules, and
have shown that they are motivated for employment. They may be
currently underemployed, e.g., rather than'capitalizing on their
scientific skills, they may be working as secretaries, sales personnel
or other.jobs unrelated to their traihing. The major obstacle to
'this approach would be that their families nay be accustomed to or
dependent on the additional income, and a period out of the labor
force to update their skills may impose an economic hardship for them.

H. Dissemination of Activities

Some of the projects have engaged in fruitful activities to
disseminate their "products.' These appear to be successful. However,
since these have occurred through different outlets, a compilation of
these activities might be produced by NSF. Since it is felt that
several projects overlap in the materials developed (e.g., Policy
Studies and Kansas) and others project products (e.g., the film and
media packets) could be used co-jointly in the context of other
programs. A compilation of all projects designed to encourage women
to choose science as a career could be an aid to science teachers
and career educators to choose the material most appropriate for their
classes (see Appendices C and D for an incomplete compilation of related
materials).
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I. Use of Standardized Evaluation Tools .

If experimental projects are to be continued to encourage women
to choose science-related careers and did independent measure is a
questionpaire of any kind, the evaluation team feels very strongly
thai reliable and validated instruments should be provided for use by
the project directors. Each of the projects has designed at least one
so& instrument, and the best items could be chosen and validated from
this pool. It is felt that a standard unit of measurement could-be
developed for all similar projects. Even if a project 'anted to
Wive additional dependent seisures, at least a comparison, either

. of the project outcome or its evaluation aethodologY, would then be
possible. While it is recognized that a single instrument soy not be
appropriate for all types of experimental designs and that the use of.
&validated instrument will Insure neithir superior experimental nor
evaluation procedures, no entirely valid aeasures for assessing women's
occupational preferences or career commitment currently exist (e.E.,.
Harmon, 1941; Harmon, 1967).

..**. Intergovernmental Conference and Delineation of Activities

There are several federal agencies currently working in the
area of career education with sone emphasis on women. These include
tbe Wamen's Educational Equity Act (0E/HEW),'Education and WorkCcoup
(NIE) and Office of Career Edutatimn (HEW). Ideally, full sharing
of resoiurces should occur. In addition, some delineation of areas
of concentration might be possible. For example, NSF might focus on
high ability women interested in science, and only assist Office of
Career Education in making younger women aware of nontraditional
career opportunities. Further, OE/HEW is already planning dissemina-
tion activities for similar programs and NSF .could add their material
to this clearinghouse.

K. Continuation of Activities by NSF and Dissemination of Knowledge

About its Programs

In addition to the increase in knowledge gained by the
experimental projects, the team has observed sone psychological
benefits just from the existence of the program. Even the partici-
pants commented that they were impressed that "somebody" was interested
in their careers. Further, in the current climate of the women's
movement and the possible defeat of the ERA, the existence of federal
interest and support is imperative for the morale of the people
committed to career/life options for women.

In summary, a distinction between general career education and
special prograns to encourage women to choose science as a career should
be made. However, in both kinds of programs, sex segregated classes and
the use of role models appear to be iuportant components. It is
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recommended that programs designed to encourage women to choose science -
reiated careers concentrate on women of above average ability and/or
grade-point averages, who are well motivated, and who have already
expressed some interest in science-related careers, either by means of
the courses they have taken or by self report. In, many instances,

educational materials designed for these programs for a given age
group, may also beappropriate for a younger age group of higher ability
vomen.

There seems to be more potential for increasing the partici-
pation of women in science by concentrating on women who are already
working but are underutilizing their skills. Recommendations for
federal government interventions include the use of validated
measurement instruments, additional dissemination of project materials,
intergovernmental agency coordination, and continued activities on
the part of the National Science Foundation to encourage women to
choose science as a career.
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CHAPTER /V
ALTERNATIVE INTERVENT/ONS

There are many'berriers to account for the lack of Rarticipation
bromen in nontraditional aciente careers. These psychological,
sociological and institutional barriers have biin systematically laid
out by Dr. Snith at the University of Kansas (1976).. Hie delineation
of the barriers ie given in Table 1.

There are a wide varietycf.interventions or treatments which
may serve to overcome these barriers and to encourage women to choose
science-related careers. These varY by age group, comprehensiveness
and Area of focus. Generally speaking, programa for young women nay

. be considered career education and are less specific to science.
Further, programs offered in earlier years may be considered as
recruithent, while progriups for college age may concentrate on
support and retentioi.

Many of the potential prograns liste4 below are not within
the charter constraints of the National Science Foundation. Because
it is felt that a sustained effort, reaching each female as con-
tinuously as possible throughout her formative years, may he necessary
to counteract society's socialization processes, many programs are
listed.

The list of programs is divided by educational level. The
assumption underlying these programs is given first. The list is not
complete, and is intended to act as a "workidg draft," and is laid
out in Table 2.

A. Elementary School

There are many reasons for lack of female participation in
scientific careers. A number of the reasons can be sufficiently stated
in the generality that neither males nor females, whether young or
mature, expect women to have careers in science. The result of this
"nonexpectation" results in psychological, sociological and institutional
barriers.

-The psychological variables are related to sex role sociali-
zation; sex role socialization refers to the differential processes
and experiences used to prepare males and females for the roles that
society defines as being appropriate for their sex. This "social
shaping" is conducted by the adults responsible for the child's
care to deliver rewards and punishments contingent on whether the
child's behavior is sex appropriate. The other means is by example:
children imitate people the same sex as themselves. This begins at

birth and may clearly be seen in a child's preferences for toys by
age 2 (cf. Meccoby and Jacklin, 1974). There is some evidence to
indicate that males become sex-typed at an earlier ago than females;
in fact, there may be a decline in sex typing among girls betweee the
ages of five and ten (see Fling and Hanosevite, 1972, for a review).
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I TABLE 1

Barriers Proposed as Affecting Career-e...

Choice of Women

Bole Conflict (Career Person verdus -Parent)

1. Women feel a long-term commitment to a career interferes with
raising preschool children.

2. Women feel a lowters commitment to a career interferes with-
raising a family.

3. Women feelthat their basic respohsibility iS raising the
children inour society.

Bole Conflict (Career Person versus Spouse)

4. Women feel that * husband's success is more Important than a
wife's success.

5. Women feel they should adjust their career goals in order not
to interfere with their husband's success.

6. Women are not free to move to new locations as career oppor-
tunities open in their field.

7. Women feel a strong career commitment interferes with a happy
marriage.

Family's and/or Friends' Opposition to a Career

S. People Who are important in a woman's life (that is, family
and friends) believe a vomen's place is in the home.

9. People who are Important in a woman's life (that is, family and
friends) do not think it is appropriate for a woman to pursue
a professional career.

Lack of Opportunity (in Jobs)

10. Women who are trained in science fields do not have as many
job opportunities as men.

11. Women have not been informed of job openings in traditionallY
isale science careers.

12. Women are not as aware as men of the variety of available science
careers.

Lack of Opportunity (in Education)

13. Women with math and science ability do not have the same educa-
tional opportunities as men. For example, women have more

difficulty getting into medical school than men.
14. Senior high women are discouraged from pursuing the science and

nath courses which would prepare them to pursue science majors
in college.
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TABLE 1 (Continued)
Year of Success

15. Women fear the consequences of being highly successful in their
careers.

16. Women do not want jobs that involve professioial responsibility
and commitment.

Lack of Professional Support

17. Women scientists are out of the mainstream of imporiant pro-
fessional contacts.

18. Women who are scientists are not supported and not kept informed
by fellow professionals. Tor example, Want do uot receive up-
to-date information about researcb possibilities.

I.

Lack of Natural Ability

19. Women do not feel competent enough in-math and science areas.
20. Women do not have a natural bent for solving problems end

therefore do not have a natural ability to be scientists.
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AssumPtion

TABLE 2

Elementary School
Programs High School College Graduate

Knowledge that
science-related
careers are open
to women is a
pierequisite for
pursuing those
careers

1. Use of nonsfx
stereotyped de-
picting of occu-
pations in
printed material

2. Programs to
reach'elementary
school teachers
and adminis-
trators

3. Efforts to
eliminate current
sex role spe-
cialization in
school systems

1. Use of nonsex
stereotyped de-
pictions of oc-
cupations in
primted matter
and "career day"
programs

2. Programs to
reach hIghschool
teachers, admist.
istrators, and
especially
counselors

3. Efforts to
eliminate cur-
rent sex role
specialization
in the school
systems

1. Workshops and
seminars por-
traying profes-
sional women in
science careers

2. Increase in
number of
female science
professors

Many women capa-
ble of pursuing
science-related
careers lower
their aspire
tions because
of peer and
parent pres-
sures and con-
cern foxlIpopu-
larity and
future familial
relationships

1.. Making males
and females aware
of career alter-
natives

2. Making males
and females aware
of satisfying non-
traditional family
relationships

3. Encouraging
young women to dis-
cuss career options
with their parents

IsentrY Pot EMplovment

es.
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TABLE 2
(Continued)

Assu
Elementary School

tion Pro rams Sigh School Colle e Graduate
1

Many women fail
Ito pursue sci-
ence-related
mercers because
they fail to
successfully
complete pre-
requisite
mathematics
preparation

1. Programs em»
phasizing long-
range planning
including con-
tinuation of
mathematics

Z. Innovative
methods of
teaching math
adapted to the
strengths of
females

3. Special tu-
torial programs

1. Rem2dial
math courses

Z. Innovative
teaching
methods

3. Special tu-
torial programs

00
. Career committed

females may
benefit from
specia31 counsel-
ing support
group activities

1. Identifica-
tion of career
committed fe-
males

1. Special
counseling and
support groups

2, Specie;
housing



Tangible and in-
tangible insti-
tutional bar-
riers discourage
women from pur-
suing science -
related careers

TAME 2 .

(Continued)

1. Increasing num-
ber of undergrad.-
uate assistant-
ships

2. Increase women
in coop and intern
propams

3. Rewriting
"fellow"shAp
brochures

4. Increase female
faculty

1. Provide more
financial aid

2. Adapt finan-
'cial aid provi-
sions to meet
the needs of
WOWS ,

3. Increase in
number and status
of female faculty

4: Special pro-
grams to encour.-
age Ph.D. com-
pletion

,

I. 'Repeal of anti..

nepótioit tules

2. Tenure and
fringe benefits
for part -tImi
enploynent,

3: Split positions
and flexible hours

4. Rqualisatioi of,"
pay scales.

%men reenter-
ing labor
market have
special needs

1. Programs to
update previously
learned skills

2. Special .

couaseling'pro'
VS=

-- 3. Assistance in
job placement

CO



TABLE 2
(Continued)

Elementary School
Assumption Prograns High School

*

Women beginning
or continuing
formal education
in their mature
years have
special needs

College Graduate Reeitm

1.'Specia.ioca7
,tional guidance.
programs .

2. Cie of CLEP.
and related prowo

_grams,

3. increase in
assistantships

4. Increase in,
coop and,intarn
Trogranp

Posi Employment'

Increasing the
awareness of the
status of women
by the working
community will
(1) increase job
satisifaction,
(2) increase the
number of females
in the labor
force, and
(3) may alter the
stereotypes that
employees convey
to their children

1. Workshop/siminare
of employees on the
status of wawa

2. Soliciting indus
trial support for
women's programs,
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Assumption: Knowledge that c:ience-related careers
arc open to women is a prerequisite for
pursuing those careers.

Possible Interventions.

2. Use of nonsex stereotyped depicting of occupations in
;minted material. One method of informing girls of the career options
they might pursue is concern for the portrayal of women in textbooks,
vocational.material, comic books and so on. This effort should
include an emphasis that most women will eventually be in the labor
force, and cannot be housewives and mothers throughout their lives,
even if they desire to.

2. Programs to reach elemmitary school teachers and adminis-
trators. A complement to careful attention to the use of written
materials is the attitudes of the people interacting with the children.
Conscious efforts to avoid stereotyping, either by omission or
commission, should be done by the teachers. Workshops on sex stereo-

- typing for teachers and administrators (and parents if possible) could
be conducted to make them aware of their own stereotypes which they
subsequently relay to the children.

3. Efforts to eliminate current sex role "specialization" in
the school systems. An obvious means to decrease job/sex stereotyping
is to eliminate the most visible source of stereotyping observable by
children, e.g., the school system itself. This would suggest elimin-
ation of teaching as a "woman's" profession, and administration as a
"man's" profession, and to increase the number of female administrators
and male teachers in the school system.

B. Junior and Senior Hi h School

Role imitation and reinforcement by parents,is augmented by
peer pressure in adolescent years, where fear of not being socially
acceptable is frequently translated by women into not appearing
brainy or taking "hard courses" like math (Levine, 1976). This may
account for the drop in career commitment from junior to senior high
(Matthews and Piedeman, 1964). Late 'adolescence may also be a period

of greater identity-with stereotypically femine sex role characteristics
(Long, Kellar, and Henderson, 1968). The result of sex role stereo-
typing may be seen in the career interests patterns, curriculum
selection and otherlactors which will heavily influence their sub-
sequent lives.
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Assumption: Knowledge that science-related careers
are open to woman is a prerequisite for
pursuing those careers.

Possible interventions.

1. thse of nonser stereotyped dePiticiisrof occupations in
printed matter and "career day" programs. Portrayal of both sexes
doing a wide variety of jobs might not only encourage both sexes to
consider a wider range of career alternatives, but:say prepare the
way_for more pleasant on-the-job interactions for those choosing non-
traditional alternatives. These career days should include exposure
to women in science careers.

2. Prbgrams to reach high.school teachers, administratots
and especially vocational counselors. Since the basic preparatory
courses-are taken in the high school years and preliminary, if not
final, vocational decisions are made at that time, it is especially
important for young women to be aware of the range of career options
open to them. These optiohs are conveyed to them by the adults .

Interacting with them, e.g., their parents, teachers and counselors.

The liiited vocational considerations given by young women
is heavily encouraged by sextyping on the part of high school
counselors. A selected annotated bibliography on career counseling
(1972) cites a large number of studies documenting sextyping by voca-
tional chunselors. Therefore a special_effort should be made to
encourage high school counselots tO consciously inform women about
potential opportunities. Since many counselors may not be aware
themselves of changing trends in opportunities for women, workshops
(like the NSF -sponsored.Michigan Tech workshop) may increase their
knowledge.

3. Efforts to elimdnate current sex role "specialization"
in high school systems, including more female science and math
teachers. Since the school system itself is the most visible
"world of work" observed by the teenagers, it is important that job/sex
stereotyping does not occur, e.g., a mixture of male and female
teachers in all disciplines including science, and an "integrated"
administration.

Assumprion: Many women capable of pursuing science -
related careers lower their aspirations
because of peer and parent pressure,
and concern for popularity and future
familial relationships.

The underlying assumption is that altering the stereotypes of
young males, as well as the females is an integral part of encouraging
women to prepare fcr science-related and other nontraditionally female
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careers.'Since many young women are influenced by their sale peers,
naking nontraditional careers "acceptable" to the males may result
in fewer women altering their career aspirations.

Possible interventions.

1. Wing males and Amales aware of nontraditional career
alternatives. (See 1, p. 64)

2. Wing males and females aware of satisfying nontraditional
family relationships. A concomitant awareness for both males and females
is that persons who choose nontraditional careers are not "weird" and
may have satisying family/spouse relationships, since this is a high
level concern for that age group. Many of the young people may only
be acquainted with one alternative for family living, e.g., mother at
hone, father at work. Alternative fanny/spouse relationships and
living styles could be discussed during career education, "hygiene"
and related courses.

3. Encouraging young women to discuss career options with
their parents. Vbst female children do not seriously discuss their
career aspirations with their parents as much as nost male children
do. Based on the responses of the young wonen participating in the
University of Kansas workshops, many of them felt their parents would
disapprove of their plans or not take them seriously. Most reported
being very pleased at the amount of support they got from their parents.
Consequently, inviting parents to separate, concurrent or nixed
career workshops with their children may be a very powerful tool.

4. Identification ofand special counseling, for "career
committed"-young women. Recent research has shown an attempt to
identify nontraditional "pioneers" or career oriented women by about
tenth grade in high school, and identify science vs. nonscience
oriented commitments (e.g., Astin, 1968; Fortner, 1970; Masih, 1967;
Mooney, 1968; Mbwesian, R., Meath and Rothney, 1966; Realer, 1967;
Schissel, 1968; Wokkon, 1970; Brown, 1975; Kotcher and Gellman 1976).

The profile of the career committed female shows that she
attends a large high school, and has had career counseling by ninth
grade (Astin, 1968). Girls who have high ability, especially in
mathematics, choose fields that require greater commitment (Astin
and Myint, 1971). They are more likely to have a father in a white
collar occupation (David, 1971), and tend to identify more with their
fathers (Johnson, 1970), come from upper middle class families, had
better educated mothers, and approved of a variety of career roles for
women (Levine, 1968). She perceives herself as capable of enduring
long periods of work and has a high need for achievement (Masih, 1967).
If she has high degree of career commitment, she is likely to choose an
atypical occupation. She is nore likely to be Jewish, live in more
heavily populated areas, be the second born child (Wolkon, 1970), and
have a "masculine" self perception (Kotcher and Gellman, 1976). She
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Is more uncertain on vocational choice if she has high ability in,
math and science (Sedlackel, 1968).

00.

If, In fact,.these women can be Identified, special counseling
end/or seminars and workshops should be availatile to them. The con-
tent of the workahops could Include extensfve information regarding
professional careers and concomitant lifestyle arrangements.

Assumption; Many women fail to pursue.science-related
.careers because they fail to successfully

. complete prerequisite mathematics prepara-
tion.

One of the most limiting factors for women In choosing careers
may be their inadequate background In mathematics. If women have
dropped mathematics from their curriculum after high school algebra,
their career options are subsequently severely limited in the direction
of traditionally "women's" jobs, e.g., all of the physical sciences,
the natural sciences and most types of business administration are no
longer open to them without remediation of their mathematical skills.

Males have always scored considerably higher on tests of
mathematical ability at the college entrance levels. This does-not
appear to.be caused by an I./thereat lack of ability in mathematics
in females.,There are no sex differences regarding numberical ability
during the preschool,years (Shipman, 1971); in fact, young girls
appear to be ahead of the males. The majority of studies show no sex
diffelences in mathematics up to adolescence, but when differences
are found in the age range of nine to thirteen, they tend to favor
boys (Maccoby and Jacklin, 1974). further, the males score dramatically
higher by their senior year in high school (Flanagan, 1961). This
trend, however, is not cross-cultural, e.g.-, similar studies in Sweden
show only a very small difference at the senior high level.

There are a variety of factors influencing the mathematical
ability test scores. Hales tend to take more math courses, either
because they perceive that they will have a greater need for them,
they received encouragement not given to girls by counselors and
parents, or peer and self expectation levels. However, when the
number of math courses taken in high school is equalized for males
and females, nales still emerged with substantially higher averages
(Maccoby and Jacklin, 1974). Factor analysis f mathematical aptitude
tests suggest that women do better on verbal items, while males did
better on visual-spatial portions (e.g., Smith, 1964; Werdlin, 1958).

,Vbreover, a space factor emerges as an element in mathenatical skills
for males but not females (Werlin, 1961). Therefore, mathematical
_ability is not a unitary factor, and there are different ways to attack
mathematical problems, and individuals differ in the cognitive abilities
they characteristically bring to bear on this problem. Maccoby and
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Jacklin (1974) plead for more understanding of mathematical
Isstyles."

Possible interventions.

1. Program emphasizing long-range Planning, including
continuation of mathematics. An impOrtant concept to conveY

--'young women is the high proportion of women who do work for some

part of their lives, e.g., very few women have a stable career as a
housewife and mother, or a short-term career that will be satisified
by short-time career preparation, e.g., office work. Consequently,
young women should plan on work, and on making those years the most
satisfying and productive possible. There are at least three.reasons
reported by women as to why women don't complete advanced mathematics.
They are: many women think that they will not need it, will not
do well in it and/or do not like it. Programs emphasizing the role.'
of work in their lives and the necessary *reparation for certain
careers could be given directlyto the young women or workshops to
increase teacher and counselor awareness could be conducted.

--
2. Innovative methods or teaching neth adapted to the

strengths of females. Many females have higher verbal scores than
math scores on standardized.achievement tests. Consequently, they
nay be more confident in solving problems in a conceptual manner.
It is possible to adapt the method of teaching mathematics in order
to capitalize on these strengths.* For example, problems might be
solved conceptually or verballvand then "translated" into mathematics.
Innovative-teaching methods could'result in decreasing the fear and
increasing the confidence and enjoyment with which many women approach
mathematics.

Assumption: Courses and activities related to science
nay increase interest, confidence and ap-
titude in science careers.

Possible interventions.

1. Availability and encouragement to include other courses
that would increase their interest and aptitude in science. A variety
of courses nay serve to increase the number of women in science-related
careers by increasing their confidence in pursuing them. These
courses, frequently taught at the secondary level, would include auto
mechanics and shop.

2. Availability and encouragement to enter science clubs,
fairs and special programs, such as those sponsored during the summer
of the junior year by the National Science Foundation. Interest
groups, fairs, etc. nay increase the interest, or sustain the interest
in science for teenage women.
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C. Undergraduate or Collage Level

Assimption: Knowledge that science-related careers are
open to women is a prerequisite for pursuing
those careers.

Possible interventions.

1. Workshops and semdnars portraying professional women in
science careers. Several NSF-sponsored projects are implementing this
approach; e.g., Mary Baldwin College was funded for seninars in 1975,
and many more have been funded in 1976. These workshops might encow.
pass three cOmponents of discussion by or with the ro/e models. The
three are: actual job content, lifestyles and on-the-job problems.
Depending upon the'interests of the participants, the various aspects
could be differentially emphasized. For nany science umjors, the
different job titles that may be pursued from a science major may be
of the most interest. For other groups, lifestyle solutions and prep-
aration of on-the-job problems (if any) may be of more interest.

2. ;increase in the number offemsle scienCe professors.
Even though'the najority of women having careers in science specialize
in teaching, the percentage of full professors is very low in the
sciences. The most obvious and most available role model for women
interested in science would be their professors. In addition, it is
likely that female professors may be more supportive of female under-
graduate majors than male professors. Therefore, programs to increase
the number and status of female profesiors is encouraged. The pro-
grans to increase the number nay.encompass all of the programs suggested
in this section, and there may be many years before results are observed.
Direct support of programs to increase the status of current female
professors may produce results in a shorter time period. Many such
programs are referenced in the section on programs for women currently
in the labor force.

Assumption: Career committed females may benefit from
special counseling, support group activities
and other forms of social encouragement.

Possible interventions.

2. Special counseling or support groups for women pdanning
to pursue nontraditional science careers. This special counseling or
support groups may take many forms. The groups might be task oriented
around special courses that would interest primarily females or be
more social in nature. Whatever the vehicle used, the major aim would
be to decrease the alienation and social pressure by encouraging
friendships among women with similar values and aspirations.
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2. Special housing for women planning to pursue nontradi-
tional science careers. While special housing presents many difficulties
at large universities, group housing has been showa to increase the
retention rate of female engineeringMajors (see Brown, 1975). -Where-
ever this may be an option, different housing arrangements may be tried.

Assumption: Many women fail to pursue science-related
careers because they fail to successfully
complete prerequisite mathematics courses.

Possible interventions.

1. Atmedial mathematics courses. Offering "remedial" mathe-
-lades courses or special courses such as the UMKC project, may be an
appropriate vehicle to assistwomen who are interested in science, b4
have difficulty in advanced level courses because of inadequate bacivl
grounds in math. These are probably most successfully taught in an
innOvative manner.

2. Innovative methods of teaching for advanced mathematics.
Even for those women successfully completing mathematics at the high
school level, innovative approaches OD teaching mathematics could be
applied to advanced courses, such as solid geometry and calculus
(see Sec. 1).

3. Special tutorial programs. Por women taking advanced
mathematics courses in college, special tutorial programs, run by
other women might assist their colleagues. The women interviewed
at the University of Kansas expressed their shyness with male tutors,
and reluctance to ask the teachers for_help. They felt thatbnot under-.
standing a single lesson usually meant it was impossible to comprehend

any subsequent lesson. Therefore, they wanted female tutors mil* were
immediately available and consistent.

Assumption: Tangible and intangible institutional
barriers discourage women from pursuing
sciende-related careers.

Not only do women pursuing nontraditional careers encounter
social barriers, they frequently encounter institutional barriers.
Even those schools professing equal opportunity for financial aid,
iutern programs, etc., frequently 'have not adapted them to ehe special

-needs of women.

Possible interventions.

2. Increasing the number and percentage of women holding
undergraduate assistantships in teaching and research in the sciences.
One of the "spin-off" effects of at least one of the experimental
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projects (not currently coliplete) appeared to be the very positive
effects of the junior and senior science majors hired as staff per-
sonnel. It not only served as a financial aid, it was interpreted as
a "vote of confidence" and served to increase their interest, exposure
and expertise in their areas. Assistantships also provide additional
encouragement to go to graduate school, and usually provide a closer
relationship with a faculty member. Assistantships to declaTed science
majors may improve the retention rate and result in more women attend-

` ing graduate school in science.

2. Increasing the number and percentage ofwomen in science-
related mop and intern programs. One of the current NSF-sponsored
projects is attempting this program. Such programs should result in

-a better understanding of job options, job requirements,and preferable
job alternatives (discovering that one doesn't like a job is au impor-
tant as discovering that one does). Further, it may provide better
11 connections" to obtain a job or to gain admission to graduate school.

-
3. Rewritingrgraduate "felloreship brochures. One dis-

couraging factor in applying for graduate school is the way information
on financial aid-is presented (Nies, 1976). The brochures, especially
on the most prestigious "fellow"ships are uniformly written in masculine
gender and appear to rule out women.

4. Increasing the number and percentage of fewle science
professors (advisors). (See p. 68)

D. Graduate School

The Rational Research Council reports that.the number of
doctoral degrees granted to women between 1970 and 1974 was 8.4 per-
cent of the total in math, 3.3 perdent of the total in physics, 9.0
percent in chemistry, 3.7 percent in the earth sciences, and .8 per-
cent in engineering. The percentage of female doctorates has declined
when compared to the years 1920-29 in almost all instances (the per-
centages in the life sciences has remained relatively constant). All
of these fields, however, showed a slight increase between 1973 and
1974.

The percentage of females that hold MA. in the sciences is
proportionately larger than doctorate degrees. For example, 13.4-
percent of the M,A.'s in the geosciences were female and 24.5 percent
in math. The percentage typically increases further in the number
of undergfaduate majors.

David (1971) concluded that "earning a doctorate is the factor
that most equalizes the women,to the men in science and engineering"

(p. 222), in terms of employment, salary and contribution to their
field.
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However, barriers to women pursuing science occur through the
educational system. It is likely that one of the most discouraging
aspects of pursuing a graduate degree are the institutional barriers
that preclude a family life. Therefore, the next section concentrates
on institutional barriers.,

Assumption: Tangible and intangible institutional

barriers discourage women from pursuing
science careers.

Possible interventions.

2. Provide more financial assistantships to women 35: the
sciences. Discrimination in granting fellowships, which serve to
increase self confidence, add to qualifications, as well as aiding
financially, is common. For example, consistently less than 3 per
cent of NASA fellowhips go to women (about twice the rejection rate
for females as males), and about 18.7 percent of NSF fellowships to
women in 1972-73 (Nies, 1976).

2. Adapting financial aid provisions bp meet the needs of

women. Yinancial aid provisions are typically designed around the
"male model," e.g., they do not hzve flexibility in the number of hours,
scheduling and so on. Provisions for less than full course load,
child care provisimis, and eligibility when enrolled nonconsecutive
quarters or semesters would enable more women to complete course work
and laboratory requirements and encourage sustained pursuit of
graduate degrees.

3. Programs to increase the number and status of female
science faculty. One of the major determinants of degree completion
may be the faculty advisor. Not only would all of the forenentioned
comments concerning females in faculty and administration apply, but
the additional factor of understanding of problems of the female
graduate student and support of her ambitions night occur more fre
quently with female advisofs.

4. Special program3 to encourage completion of the Ph.D.
Women tend to pursue graduate education but a lower proportion receive
degrees (David, 1971). If the Ph.D. is an equalizing factor in
employment, salary and accomplishment, special programs to encourage
completion (and to contribute to the supply of role models and female
faculty members) should be conducted. These programs,might include
female colloquium speakers, support groups, internships, workshops
and seminars.
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E. Post Grad Reentry Programs

NSF has.sponsored a project to update the skills of mature
women who have been out of the labor market, but are graduates with
majors in chemistry. The Foundation is funding many more of these
projects in 1976. These programs are especially important since many
Waal either reenter careers, start new,careers, and start or con
tinue their educations after their-1.1111d bearing years.

Assumption; Women reentering or entering the labor
market in their:nature years have special
needs.

Possible inierventions.

1. Program to update mviously learned skills. The logic
of these programs is to build on skills acquired years ago and to
make them applicable to the current instruments and job market.

24 Special counseling prior to and during entrg in the labor
force. It has been argued that mature women have intense counseling
needs to adapt patterns of family life and to attack confidence prob
leas. Consequently, counseling programs might be incorporated into
updating skills programs.

3. Assistance in job placement. Another component of re
entry programs may be direct aid in jokplacement, including the use
of intern programs.

Assumption: Women beginning or continuing formal educa
tion in their mature years have special needs.

Possible interventions.

1. Special vocational guidance programs. Since women in their
mature years may not be as influenced by peer pressure and "fear" for
their future family/spouse relationship, they may be wore likely to
choose science or math careers. Special programs should be conducted
to make them aware of their career options.

2. Use of CUP and related programs. Many women continuing
their undergraduate cLreers may be able to exempt certain courses by
using the CLEP program. Such programs night decrease time pressures
in order that lab courses could be more easily completed.

3. Increasing the number of mature women receiving graduate
and Idergraduate assistantships in science. The "vote of confidence"
given by such assistantships may be especially valuable to mature
women, and may serve to increase their professional job entry level.
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4. Increasing the number of mature women participating
In coop and intern pxo4grams. Coop and intern programs may be especially
valuable to more mature women, since they may be acme serious about
their careers than younger women, and nay spend more uninterrupted
years in the labor narket.

P. Post Employment

According to the National Academy of Sciences 1973 report,
the unemployment rate for female Ph.D.'s (at only 3.9 percent) is
nevertheless more than three timed that of men. However, the percentage
of mown in the work force decreases with a decrease in the highest
educational degree.

Women are as likely as nen to remain with their employer and
do not change jobs more frequently, although they receive.less salary
than their male colleagues, even when education, experience, etc., are
taken into account.

Most of these programs represent institutional barriers that-
make working difficult, if not impossible, during the period that
Children are young.

Assumption: Tangible and intangible institutional
barriers discourage women from pursuing
science-related careers.

Possible.interventions.

1. Repeal of antinepotism rules. The result of antinepotism
rules is that it is more difficult for women to get professional jobs
for which they are qualified and decreases their status and numbers on
university faculties. One school visited by the evaluation team
actively recruited wife/husband teams. The consequence was a higher
proportion of fenala faculty members, and a longer tenure of faculty
members.

2. Tenure and fringe benefits for part-time employment. If
women could accrue tenure positions while working part-time, an in-
centive to remain part-time in the labor market during child bearing
years would be provided. The part-time employment would result in
her not losing touch with her field, and make full-time reentry less
difficult.

3. Split positions and flexible hours. A few innovative in-
stitutions now have "split positions" which enable a wife/husband team
to share a job, or any two people to share a job. This arrangement
also makes it more convenient for a woman to continue employment.
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4. Equalization of;ay scales. One obvious way of increasing
amommes participation in the work force is to make.it 7.-.re lucrative
for them. Further, it is demoralizing for wamen to work at the same
jab and do the sane quality of wiiik sts her male colleagues, but be
paid less.

Assumption.; Increasing the awareness of the status
of women in the working community will
(I) increase job satisfaction, (2) in-
crease the number of females in the
labor force and (3) may alter the
stereotypes that the employees convey
to their children.

Possible interventions.

1. Workshop/Seminars of employees on the status of female
professionals. These workshops should be aimed at decreasing the job/
sex stereotyping. If.sex stereotyping is ameliorated, the female
employees should experience greater job satisfaction and less inter-
personal friction on the job. Second, it may provide an atmosphere
where men and women help younger entering women. Third, increased
awareness of stereotyping behavior may result in the hiring of more
female personnel. Finally, increased avareness may also alter the
manner,in Which the employees, as parents, socialize their children.

The format of these workshop/seminars could be varied. It

should be noted that the potential results, although laudable, are
lso ambitious, and would not likely result from a single workshop.

2. Soliciting industriaI supfort for women's programs. There
are sany advantages to the industrial support for moments programs.
First, it expands the funding base of these program3 and may enable
more extensive interventions. Second, it is a convincing demonstra-
tion to women that job opportunities may be open to them. It may
also increase counselor and teacher awareness of job opportunitief.
Finally, it provides a psychological boost to project personnel to have
private sector support, which has been traditionally conservative.
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Institution:

, liskinot Iinaer:

trisleipal Investnator:

..............6 .1. M... 4.. .

:

th...i..4jIn.besi _c_i_f_E_p1_xerimental Pro. ect

A. ltationale ofspxoject designed:

0),

Z. etsted objectives (hypotheses):

..

gm.

X,. Independent variabies (treatments):

D. Dependent measures:

8 4

..

t
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Nol

E. Sample:

.1. age

2. umber

1 31. ability in
science

4, interest in
science

5. sex

6. other variables
(ethnic, sUbuemn,
etc.)

7. recruitment
procedures

Project Implementation

Ab
A-3

Exrimental Control

11.

A. Changes in rationale (if any):
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B. Changes in goal (if any):

C. Any other procedural deviations (schedules, etc.):

D. Actual sample

"ftperimental

nuMber contacted

number participating

nuiber (Z) completing
(retention)

factors influencing
participation and/or
attrition

Participants

A-4

Control

A. Describe any distinguishing characteristics not covered
by "sample":
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B. Other comments:

Project Personnaa
'Total =Ober of personnel interacting with participants

A. *Scientific backgroundr

B. Commitment to open career options:

C. Perceived attractiveness by participants:

D. Perceived credibility by participants:

E. Motivation for instituting project:

P. liow heard about prog=4:

G. Sex of personnel:

R. Other comments:
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'type of COmmunication

1. Modalities (print, etc.):

2. Format (sequence of.presentations, etc.):

3. Actual content (realism, etc.):

4. Relevance id content to hackground_of participants:

5. Number of disciplines discussed:

6. If more than one type of communication was used, mhich
type was most effective?,

7. Which (content area) of each type of communication had
moat Impact:

8. Comments:

Institution

1. Type of school (liberal arts, etc.):

2. Geographic location:

3. Degree and type of institutional support and compitment
at program inception:
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4. Adequacy of facilities for c6nductimg the project:

5. Possibility for program continuation in absence of
NSF funding:

6. Institutional ratio of males/females:

7. Comments or distinguishing characteristics:

8. Attitude changes with institution members because of
the program:

41.

9. Behavioral changes in institutional members because
of program:

Cost Variables

'i
I. Total cost per participant

number participanta)

' total budget

2. Cost and time to prepare course materials:

3. Cost to administrate k
,program cost-cost to prepare)

number of participants

4. Cost to use if number of participants were increased:
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5. Cost to reuse with same number of participants:

6. Tike commitment by participants:

. Cost in comparison to alternative, similar programs:

Overall Evaluation

A. Program Conqmt.lm

1. Appropriateness:

2. Validity and utility in meeting needs:

3. Quality:

4. Priority in face of competing needs:

5. Adequacy of experimental design:
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IL Need for Program

1.- NuMber of people applicable to:

2. Intensity of need of appropriate participants:

' 3. Projected demand for program at other institutions:

4. 'Projected support for program (source):
41,

Global Effectiveness of Program

1, Short term changes:

24 Anticipated long term changes:

3. Goal attainment

4: Obstacles in conducting program:
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5. Suggested changes if program repeated:

6. Most. effective program component:
. .

i. Least effective program component:

8. Most effective cotbination of components:

9. eeneralizability and replicability of programs

10. Dissemination of materials:

11. Comments:
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COLORADO SEMINARY

UNIVERSITY OF DENVER
DENVER RESEARCH INSTITUTE

UNIVERSITY PARK DENVER. COLORADO 80210

Industrial Economics Division

XXXXX

'XXXXX
XXXXX

Dear Mt.

June 9, 1976

In the summer of 1974 you participated in Summer Engineering for
Women'at the University of Oklahoma. That project was funded as part
of an experimental program. The Denver Research Institute is conducting
a study to examine the impact of these projects, and to recommend the
kinds of projects that best serve to encourage women to choose math,
science or engineerinTasa career.

We would appreciate it if you could take a minute to fill out the
enclosed postcard to help us in our efforts to recommend the most
effective projects for women.

Enclosure

Sincerely,

Alma Lantz, Ph.D.
Research Psychologist
Industrial Economics Division

PROJECT NAME YES NO

1. I am now taking a math or science class . [ ) 1 )

I most likely would have without program. . . illj
2. 1 am now planning on a career in math/science ( 1 (

I most likely would have without program. . . ( ) I

3. I am now planning on a different career as a
result of the program

4. The most positive aspects of the program were:

5. The lass influeniiaI aspects of the program were:
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APPENDIX C

SELECTED EXISTING ALTERNATIVE CAREER PROGRAKS FOR WOKEN

on..

Special Programs for Women

The Women's Center
Barnard College
606 W. 120th Street
New York, Nr. 10027
Contact: J.Ae Gould

212/280-2067

.411

C-2

The Women's Center at Barnard College devotes itself to
reaffirming the dignity, autonomy, and equality of women. The
Women's Center hopes to contribute to the dialog about the problems,
the place, and the potential of women in contemporary life; to help
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develop new bonds between a college and womer away from college; end
to give fresh insight for-undergraduates about what it means'to be
a Wean in modern times. They maintain resource materials for the
students on options and the various careers available to them.

Wider Opportunities for Women Center
1649 K Street, 4th floor
Washington, D.C.. 20006
Contact: Nancy Rigby, Betsy Cooley

202/638-4868

Formerly called the Washington Opportunities.for %men
Center, this women's center has been in existence for ten yeats
as an informatioi and career counseling center. They heve recently
begun publication of Women's Work, with'which they are expanding
their services to provide sources for practical news and ideas
about job realities for women. The main thrust of the Center is
toward job counseling and training aimed at integrating women into
the workforce more equitably. The Center provides job counseling
for professional women and has extensive programs enabling women

. to ol)tain vocational job training and placement in both traditional
and non-traditional fields. In these programs, they not only help
obtain training and placement, but also help to sensitize super-
visors, management, fellow workers and the women themselves to
what they can expect especially with women in non-traditional careers.
The Center is presently trying to organize a coalition of similar
programs across the country to share and exchange information and
resources.

Business and Professional Women's Foundation (BPW)
2012 Massachusetts Ave., N.W.
Washington, D.C. 20036

BPW Foundation will start a revolving loan fund for women engineering
students to assist women in obtaining graduate engineering degrees.
This program was announced recently by the Business and Professional
Women's Foundation. The Exxon Education Foundation made a $100,000
grant to the Foundation to assist in starting the program. "Only

one percent of the professional engineers in this country are women,"
said Maxine R. Hay's, President of the BPW Foundation Trustees. .

"Women are only five percent of the enrollment in engineering de-
gree programs. The BPW Foundation is encouraging more women,to
become engineers and one important way that this can be accomplished
is to make financial.assistance availab4e." Loans amounting to
$70,000 annually will be made to women accepted for masters' level
study at universities accredited by the Engineers Council for Pro-
fessional Development. Working with the Society of Women Engineers,
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_ -
the BPI/ Foundation will distribute information about the loan
program to engineering schools and women who are presently emOloyed
in engineering fields or who are undergraduate engineering students.
A selection committee to review applicants for engineering study
loans will include representation from the Foundation, the Society
of Women Engineers and the general public. Loans up to $2,000
for one year will be granted.

vag

Ubments International Information and Communication Sertice (ISIS)
Via della Pelliccia 31
00153 Rome, Italy
Contact: Judy Sidden

ISIS
1915 Glenwood Ave.
Raleigh, NC 27608

A. new Whments International Information and Communication
Service has been organized to serve the world-wide feminist community.
The four primary goals of ISIS are information dissemination and
documentation, information organization, continued dialogue about
women's issues on an internatiOnal basis and coordination and co-
operation-aiOng women on projects of an international concern.
The work teaks are viewed in two main categories--information
organization.and dissemination and the development of communication
networks among women. Among the proposal planners and endorsers of
ISIS are Brigalia Barn, head of the Women's Desk,-Unit III, World
Council of Churches; Sylvia Talbot, Rpiscopal,Supervisor, African
Ikthodiat Episcopal Church; Jessie Bernard, sociologist, National
Institute of Education; Robert Cramer, Director of Resources for
Communication and Elise Boulding, sociologist, Institute of,Be-
havioral Science, University of Colorado.

Women Doing Research
American Psychological Association (APA)
-Wbrkshop conducted by Committee on Women in Research

' Susan Sacks, Barnard College
Reese Vaughter, Fordham University

. This APA workshop was designed to communicate and utilize
each participantts resources, and attempted to share expertise,
ideas and strategies. Participants in the workshop articulated
barriers to research achievement and strategies for overcoming
those barriers. The purposes of the workshop were to (1) identify
internal (psychological) and external (institutional and social)
barriers to the productivity, achievement, personal satisfaction,
and professional development of women researchers; (2) to exchange
information concerning developed strategies which are effective
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against these barriers; (3) to initiate a network of communication
among women researchers; and (4) to communicate participant recom
laudations and suggestions for action.

Introduction to Engineering Program for High School Girls
College of Engineering
University of Wisconsin
Madison, Wisconsin 53706
CONTACT: Lois B. Greenfield

608/262-2473

The Introduction to Engineering Program for High School
Girls is a summer program "designed to introduce qualified high
school women to facets of the engineering profession and to en-
courage them to consider engineering as a career." Eligibility .

for the program requires three years of high school, two years of
high school math, one year of science beyond general science, and
academic standing in the upper 20 percent of the studenessclass.
Applicants who had a great deal of knowledge about engineering
through participation in similar programs were not generally '

accepted into the program.

The program involves a one-week in-residence introduction
to the specific fields of engineering offered by the college. This'
introduction tOok the form of lectures and tours of facilities by
members of the college facilty, and literature pertinent to the
specific fields. Extensive use was made of realistic role models
and hands-on experiences. (The women were able to program a computer,'
make castings in the foundry, etc.)

Extensive background information was taken on each woman and
questionnaires were filled out by the students both before and after
the course. An attempt was made to determine the significant factors
in ;meeting an awareness of Or an interest in science fields, nos:
only within the program but also in the student's home or school
environment.

Suggestions from participants for.improving the program in-
cluded having more tours and demonstrations; having more "doing"
experiences, as opposed to.passive listening; involving engineering
students more actively in the presentations; and encouraging speakers
to communicate more"at.the level of the participants so they may be
more easily underitobd.

The program's evaluation "tends to indicate that for these
select young women, a program such as this is influential in helping
young women choose an engineering career."
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Operating funds for thmprogram are supplied by the University
($25 per student) and each participant contributes $25 toward

dormitory housing and meals for the week.

Math fOr Girls
Lawrence Ha11 of Science
University ofCalifornia
Berkeley, California 94720
CONTACT: Nancy Kteinberg

415/642-4193

Math for Girls is a program involving eight-week tuition
courses with tbe purpose of introducing girls to bands-on experiehces
in logical thinking and problem solving to stimulate their curiosity
and interest in mathematics. Puzzles, games and computer activities
.show a side of mathematics that can be fun as well as challenging#

Stimulus for the program came from the low enrollment of
female students in the Hall's classes in physical and life science,
computer.science and mathematics. The courses are taught by female
students at the University who are enrolled in mathematics and computer
science. They are selected and trained on the basis of their interest
and ability in mathematics, and their desire to act as role models of
women in mathematics for their students.

Throughout the course, time is set aside for discussion of
girls', competency and interest in science and mathematics, and the
stereotypic attitudes that can result in limited career expectations,
for women. The importance of electing scienpe and Mathematics courses
in high school is stressed, since avoidance of such courses eeverely
restricts an individual's choice of college major.

The program is still experimental and does not as yet have
an evaluation process built in. Presently, they have no funding
outside the University,-but are seeking such funding to enable them
to net only evaluate effectiveness but also bring Math for Girls to
tbe larger Bay Area communi.ty by providing after-school workshops in
selected areas.
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Eimmons'College
Bostont, Massachusetts .

CONTACT:4,, Ann Bryant -

617/2384410

Simmons College has a program funded by a large grant from
the Carnegie Foundation for Women.employed in the banking industry.
This Firogram is directed toward woien who do not have B.A. degrees
and is designed to teach management principles and give them skills
needed to succeed in the banking industry. The course cohsists of
weekend seminars leading to a B.A. degree.

Project Equality- -ftpanding the Occupational Perceptions of Girls
Eighline School Distritt,#401
15675'Ambaum Boulevard Southwest
Seattle, Washington 98166
CONTACT: IaEae Glennon

206/433-2365

The goal of tbis program, which deals with bott secondary
and primary students, is to-expand the occupational perceptions of
girls. Their cbjectives in attaining this goal include developing
occupational simulations for the primary grades (to demonstrate
both sex's abilities.to perform these occupations); career
exploration experiences, including speakers and simulation experi-
ences, for girls in the secondary grades; developing packets.of
activities which suggest practical techniques of countering sex-
stereotyping (role playing, role reversal); and developing a
bibliography of nonsex W.ased and female role model books.

'The program\has evaluationsinstruments designed to assess
perceptions of occupational opportunities available (with regard to
sex) and indications of sex-role stereotyping. Five different in-
struments were used to evaluate the programs of five grade levels.

EValuation of the primary and secondary level programs showed
that significant gaihs were made in expanding student's perceptions
of occupational opportunities available to females and a reduction
in instances of sex-role stereotyping. Additionally, initial evalua-
tion results of secondary level programs suggest an increased knowledge
of the participation of females in society.

The project's first year was funded for over $70,000 by
the State of Washington under Title III of the Elementary and Secondary
Education Act of 1965.
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Department of Mathematics and
COmputer Science

Mills College
Oakland, California'4613
Contact:. Lenore Blum
415/632-2700.

This program, which is funded in part by the San Francisco
Foundation, vas begun in order to increase mathematical and tech-
nical expertise of women in many fields. A key feature is to
provide easy access into the mathematics program at Mills College.
Their methods include stimulating interest by weeklyseminar
series featuring invited spealeers (predominantly women);
redesigning math courses so that those with only limited high
school background woad not be deterred; designing A network
of workshops to deal with additional student,needs and to provide
a variety of entrance points to the program; providing early
career experiences; and increasing awareness of career options.

Evaluation of long\term effects is anticipated but not yet
started. !

Women and Careers in Traditionally Male Fields
Institute of Technology
University of Minnesota
Minneapolis, Minnesota 55455
Contact: Sandra Davis

612/373-2851

This two-year-old program offers a credit course to meet
the needs of women entering traditionally male career fields, in-
cluding engineering, medicine, dentistry, veterinary medicine,
architecture, mathematics, computer science and law. The program"
makes extensive use of role models allowing participants the
opportunity to listen to professional womenis experiences and

-asking them questions of what life, pay, and work is like in pro7
fessional careers. In choosing role models, the program"lOoks for
diversity of life styles and occupations as well as age.

The program as yet does not have a formal evaluation,
but in terms of numbers of women students enrolling in the Institute,
the program appears to hiVe had an impact as the number has almost
doubled.
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: Catalyst
14 East 60th Street
Neu York, Nor York 10022
CONTACT: Miriam Krohn

.212/759-9700

C-9

.Catilyst is a national nonprofit organization which develops
and expands career options primarily for college-education women;
with some programs for undergraduate IMAM and-women relenterini the -

work force...The group provides career information and self-guidance
material; helps the employed woman respond effectively to opportunities

,lor upward mobility; Mists employers with the recruitment, assimila-
tion and upward mobility of women; interprets the needs of the market-
place and offers services to equip women to meet those needs; and
maintains information for referrabto a nationpl network of resource
centers for women; They also publish the National Roster monthly.
This roster is a computerized listing of processional women seeking
employment and is distributed to employers narionwide.

Options for Women, inc.
8419 Germantown Avenue
Philadelphia, Pennsylvania 19118
CONTACT: Marcia Kleiman

215/242-4955

Options for Women is a nonprofit corporation consultation
strvice forroimen seeking to expand their career options. limiest

fees are.charged to cover their operating expenses and vary according
to the service.

Their purpose is to aid women in defining and claifying
their careek gals and explore the options available to them; they
also hel0 the community consider alternative career patterns,
recognize the varied abilities of women, and create more varied op-
portunities for women.

The program includes individutl and group consultations,
vocational interest and aptitude tests, a resource library, a place -
ment,service, and a consulting service to aid employers and insti-
tutions in issues dealing with issues regarding the hiring and
promotion of women.
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Maple Heights Equity Career EducatLon Program
Maple Heights City Schools
5300 Clement Drive
Maple Heights, Ohio 44137
CONTACTI: Marilyn Hormann

! 216/587-3200, Ext. 200

The objectives of this program are to give learners in grades
K through 10 an increased knowledge of Careers so that they may make
more informed decisions, and make students (especialIy female) more
aware of equity and the fact that existing sic bias and sex stereo-
typing limit career choices and career goals, so they will be challenged
to consider alternative roles and career models.

Tbe program utilizes classroom activities, as well as activities
with parents, the community, and business and labor leaders.

An evaluation (by consultants) will be codpleted by Hay 1976
.and will determine the change in student's attitudes toward career
choices and goals. The program has been funded by a $131,000 grant.

Sandia Laboratories
Albuquerque, New Mexico 87115
Contact: Charles E. Cockelreas
505/264-1130

Sandia Laboratories, a prime contractor to the U.S. Energy
Research and Development Administration, has produced three films on
science and" engineering. The first two films dealt:with Chicano and
Indian Ph.D.'s in science and engineering. The third film is the
first in a aeries of 6 -8.films about woken in science and engineering.
The first of this series is . . .keep the door open. This film and
the rest of the series have the goal.of encouraging young women to
consider careers in science and engineering and are diredted toward
junior high school girls. The thrust of all the films will be to
provide role models that counteract existing stereotypes. Interviews
were conducted throughout the country to find articulate women of
varying physical and intellectual types. Although the films obstensibly
deal with the professional side of science and engineering careers,
there is also considerable discussion about the kinds of problems
the women faced as girls growing up in a.traditionally conservative
culture.
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F/114 BIBLIOGRAPHY

Title: And Who Are You?
30 minutes, 16omm, B7W
Source: University of California/Extension Media Center/Berkeley,

CA. 94720
Description: Hubert S. Coffey and Marya Hennes discuss discovery of
one's inner self and the possible conflicts in maintaining one's

individuality. One of the series, Choice: Challenge for Modern

Woman.

Title: Choice Chance Woman Dance

44 minutes, color, 1972
Filmmaker: Ed Emshwiller

Description: Purports to "tackle the dilemmas, paradoxes, and
choices available to the middle class woman today . .

"

Title: Girls and Women
A series of 10 programs.of 30 minutes each
Filmmikers: Selma Odom and Margo Shackson
Producer: The University Television Center
Description: A series which focuses on the physical and sociological
differences between the sexes, the psychology of women, variations of
life styles, women's place in history, stereotypes of women and
women's rights.

Title: Is Personal Growth Selfish?
30 minutes, 16mm, B/W
Source: University of California/Extension Media Center/Berkeley,
01 94720
Description: Sister Mary Corita, and Anne Steinmann discuss women's
growth throughout life, their dependency upcn male and societal
attitudes, and opportunities with "the system." One of the series,
Choice: Challenge for Modern Woman.

Title: Margaret Mead
30 minutes, B/W, 1960, #6930
Source: University of California/Extension Media Center/Berkeley,
CA 94720
Description: Celebrated an:hropologist brings the experience ind
understanding gained from her study of primitive cultures to a
lively discussion of contemporary world problems --marriage and
morality, the place of women in modern life, the education of young
people, etc.
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Title: Woman's Place?
30 minna177.0ii:WW
Source: American Association of University Women/2401 Virginia Avenue:
Nif./Weshington, DC 20036/phone 202-338-4300
Description: AAUW panel discussion by six women on the status of
women.

Title: A Wean's Place .

A weekly program series on WM Ch. 11. Production started in
February 1972, and broadcasting began shortly thereafter.
Description: FocuiEs on the changing role of women in today's world.
The program is designed as an open foruni for the exploration and
discussion of the full spectrum of viewpoints concerning women's
issues.

Title: 51Z
30 minutes, 26mm, coloi, 1971
Directed by Dick Feldmen, produced by .Roblt Drucker & Co.
Source: Sheldon Satin Films/1175 York Avenue/New York City, NY 10021
Description: Three case studies of women employees in a corporation
spotlight stereotypes about and discrimination against women. Provides
good role-modAl examples for women dealing with difficult situations.

*Title: Roy Wanted - Women Need Apply
61 slides with script
Source: Jim FarroniDallas Regional Office/Civil Service Commission/
Dallas, TX
Description: Designed to be shown to high school and college classes
and women's clubs, the film describes and shows women io a variety
of jabs- -flood control engineer, attorney, chemist,'accouneiTIEZ'

radio equipment installer and repairer, photographer, and others.

Title: Job Interview - Three Young Women
17 miuutes, B/W, 1968
Source: Business Education Films/5113 16th Avenue/Brooklyn, NY 11204
Description: Three young women are interviewed for a job. The
discussion centers on mistakes they make during the interview for a
job, and how to correct them.

Title: Never Underestimate the Power of a Woman
20 minutes
Source: Norma Briggs/Department of Apprenticeship Training/
310 Price Place/Department of Labor, Industry and Human Relations/
Madison, W/
Description: A film showing women performing well in so-called male
occupations.

*Films dealing specifically with women in science.
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Title: Modern Women: The Uneasy life
55 minutes, 16m, B/W, 1965
Sourci: University of Indiana
Description: Faces with candor--the feelings of both women and men
regarding the traditional role of women. The new freedom involves
multiple choices which create anxieties. Participants include young
married women, college women, career wonen.

Title: What Is it Woman? .

30 minutes, 16mm, B/W
Source: University of California/Extension Media Center/Berkeley,
CA 94720
Description: Reid) Berwick and Margaret Mead discuss what is feminine
and masculine, as prescribed by suciety and confused by changing
patterns. One of the series, Choice: Challenge for Modern Woman.

Title: What Is The Shape Of Tomorrow?
30 minutes, B7W
Source: University of California/Extension Media Center/Berkeley,
CA 94720
Description: Jeanne Noble and Rabbi Alfred Gottschalk discuss
variation in personal standards, beliefs, and values; spiritual, moral
and interpersonal sources of strength; and women's power in shaping the
world of tororrow.. One of the series, Choice: Challenge for Modern
Woman.

Title: Who Wants Freedom?
30minutes, 16mm, B/W

1Source: University of California/Extension Media Center/Berkeley,
CA 94720

1 Description: Elisabeth Mann Borgese and Richard Lichtman discuss the
ueaning and consequence of "freedom" . . . how much self-determination
and in what areas of life? One of the series, Choice: Challenge
for Modern Woman.

,Titles Woman Is
, 27 minutes, color, 1969

Producer and Source: American Standard Association/10 E. 40th Street/
New York City, NY. 10016
Description: Examines the personal philosophy of the woman in today's
world and shows her in some of her many roles, as an enigma, a philoso-
pher and a romantic.

*Title: . . :keep the door open
1 19 minutes, 16mm, color

Filmmaker: Charles S. Cockelreas
Source: Ibtion Picture Production Division-3153/Sandia Laboratories/
Box 5800/Albuquerque, NIL 87115
Description: Film designed to encourage young women to "keep the door
open" on,careeeoptions and to consider non-traditional careers, espe-
cially nath and science. Discussions of life and work with numerous
professional women involved in non-traditional careers.
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Title: New Careers for Women
17 minutes, color
Source: American Educational Films/331 North Maple Drive/
Beverly Bills, CA 90210
Description: Restructuring of the roles between the sexes will be
illustrated la a discussion of the new family and the role which the
creative working woman will have in the world of the,future.

Title: Wages of Work
30 minutes 16mm, B/W
Source: th;lversity of California/Extension Media Center/Berkeley,
CA 94720
DescriptiOn: Mary Keyserling and a panel of employment experts
discuss 'kr, how, when, and where women work, and effects on family,
job, and community. One of the series, Choice: Challenge for
Modern Woman.

Title: What's The Matter With Alice?
30 minutes, 16ma, color, 1972
Source: Newsfilms, USA/21 West 46th Street/New York City, NY
Description: Prepared for the Civil Service Commission, the film
communicates au understanding of "upward mobility."

Title: The X-Factor: Women As People
30 minutes each (one inch video-tape)
Source: Cornell University/Director ETV Center/Van Rensselaer Hall/
Ithaca, NY 14850
Description: Two half-hour programs on the status and image of women,
developed for a course at Cornell.

Title: Childcare: People's Liberation
20 minutes, 16mm
Source: San Francisco Newsreel/Department W/1232 Market Street/
ROOM 101/San Francisco, CA 94102
Description: This film reviews how mothers and children in this
society ties eachOther down. It shows, through examples, how community -
run childcare centers are a step toward liberation.

Title: Who is Sylvia? .

27 minutes, B/W, 1957, 04793
Source: University of California/Extension Media Center/Berkeley,
CA 94720
Description: Study of the dreams, fears and hopes of a 14 year.old
girl, "half child, half woman" and of her relationships with her family,
school and friends.

Title: Teach Your Children Well
30 minutes, 16mm, color
Producer: Marta Ashley; Assoc. producer: Nina Janowsky; Assistant:
Marty Coe
Source: Femedia/2286 Great Highway/San Francisco, CA 94116
Description: Documentary about three women: a Black, a Chicane, and
a white woman in a comparison of how their parents educated them and
how the consequences of this affects them today.
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Film Bibliography (Continued) D-6

Title: Choice: *Challenge for Modern Women .

series of 12 films each 30 minutes, B/W, 16mm, 1967
Source: University of Californii/Extension Media Center/Berkeley,

CA 94720
Description: Twelve discussion programs designed to help women
arrive at reasoned choices-as they make decisions affecting themselves,
their families, and society.

Title: Anything You Want To Be
8 minutes, 16mm, B/W

Filmmaker: Liane Brandon
Source: New Day Films/267 West 25th Street/New York City, NY 10001
Description: The conflicts and absurdities that beset a high school
girl. She mimics female stereotypes: the wordly sophisticate, the
wholesome homemaker, the sexy "chick," the sweet yooling thing. The
film raises questions and provokes thought rather than prescribing
answers.

Title: Evolving Toward WOMMA
60 minutes
Source: Contact Deidre Walsh, c/o The Feminist Voice for more
information
Producer: Deidre Walsh
Description: The struggle of women to redefine themselves in the midst
of the changes that are happening in our culture. It presents an
introduction to the issues, rather than narrowing in on one specific
issue. It includes rap sessions, interviews, and scenes of everyday
occurrenCes.

Title: Growing tip Female: As Six Become One
60 minutes, 16mm, B/W

Filmmakers: Julia Reichert & James Klein
Source: New Day Films/267 West 25th Street/New York City, NY 10001;
or from San Francisco Newsreel/Department W/1232 Market Street/Room
101/San Francisco, CA 94102
Description: A documentary on the socialization of women in America.
The film traces this process through the lives of six females; the
youngest is 4, the oldest is 35. In between, the women are students
and workers, white and black. A powerful film.

Title: Woman, Wife Or What
29 minutes, 16mm,
Producer and Source: KUON-TV Univ. Ed. TV Station/1600 R Street/
Lincoln, NE 68508
Description: Explains that in a modern world, many modern women have
,feelings of being trapped, their role confused. Describes the battle
for, intellectual recognition and need for creative achievement.
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Film Bibliography (Continued)- 0-7

*Title: To Be A. Woman
13 minutes, 16mm; color
Source: Billy Budd Films/235 East 57th Street/New York City, NY 10022
Description: Designed as a tool to trigger re-thinking and start dis-
cussion. Girls and young women were interviewed and 18 hours of
feminine voices speaking of-themselves, their self-image, their
attitudes, their conviction, and themselves were collected. The
best statements were put into 6 sections: girlhood, personhood,
feainity, anti-stereotypes, sexuality and idealism.

*Title: Women's Work: Engineering
26 minutes
Source: Massachusetts Institute of Technology/Center for Advanced
Engineering Study/Cambridge, Massachusetts
Description: Designed for use by secondary school students in science,
math, social studies, and career education classes. The film is
intended to provide in-depth portraits of women students and.profes-
sionals, itOing their personal views about the opportunities,,problems,
and rewards-of an engineering career.

*Title: Women in Science
Source: Queensboroush Community College/Bayside, New York 11364
Description: This is a multimedia package containing cassette inter-
views, slides and articles plus references, showing the work and
lifestyles of six successful contemporary female scientists. Designed
for use by young women uaking educational and career choices.

Title: A World for Women fa Engineering
Filmmaker: Bell Telephone
Source: Bell Telephone Companies/ivailahle Fall 1976
Description: A film designed to encourage young women to consider
engineering as a career. Six women engineers from Bell Labs talk
about their experiences in engineering.

We understand that a number of promotional films dealing with
women in science are being produced privately by various companies,
including General Electric and Kodak; however, we have beenL unsuccess-
ful in our attempts to locate these films, or their titles.
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American Assoilation of University Women Educational Foundation. Coun-
seling Techniques for Mature Woolen. Washington, D.C., author, 1966.
290 p.

Report of a pilot adult couneelor prowcam, directed by Eleanor
P. Dolan under contract mith the Office of Manpower,111.S. Department

-of Lebec.- The consultants and participants in this program became
convinced that connselors must have knowledge of adult wonents
psychology, information_about the educational resources available,
-knowledge of the techniques of counseling, and information about the

, current job narket. *men returning to work are insecure, unable to
"piece together" help. They need a relationship with one person who
can'help they:work out the besic steps. A full reporttivith an
appendix of 156 pages containing suggested readings, syllabi, course
outlines, and ease histories.

An Imperative-for the Seventies: Releasing Creative Womaapowers A. Guide

for,Counselors of Mature Women. University of MassouriSt. Louis,
Extension Division, 1969. 31p.

Proceedings of a sunmer workshop sponsored by the University
of MissouriSt. Louis, Lindenwood College and the National
Association of Women Deans and Counselors. The purpose of the
workshop was the exploration of the societal attitudes and emerging
options for the education and employment of women in the seventies.
Papers by Esther Westervelt, Gladys Harbeson, Carole Leland and Ruth
Van Doren are included. A schematic cycle of the educational process
for identifying, planning, implementing and evaluating programs for
women, and delineation of potential target populations of women by'
King M. Wientge is also included.

Astin, Helen S. and Thelma Myint. "Career Development of Young Women
During the Post-High School Years." Journal of Counseling Psychology,
v. 16, no. 4, July 1971, p. 369-394.

This study of 5,376 women during the five year period after high
school demonstrates that a certain amount of career piedictability is
possible. Gans who in high school score high%on scholastic aptitude,
especially in mathematics and who plan to go to college, usually
choose fields that require greater-career comAitient. Plans to do
office work or to be a housewife are made by girls with less aptitude
and fewer academic interests. Girls who are interested in social
service or health fields, but have little interest in further educa-
tion usually continue to choose these fields. Full-time employment
after high school, and early interest in business and management, a
B.A. degree, and unmarried status proved to be the best predictors of
plans to pursue a business career.

Despite the fact that close to one-half of the women studied
changed their career plans during the period studied, early pattern
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end interests predict later career outcomes. Since many women must
decide at high school graduation about future careers, counselors and
educators should assume responsibility for guiding these young women
to make plans most appropriate for them, especially those planning
careers that require specialized training. Guidance becomes even more
crucial for those girls of high ability and low aspirations who later
learn that office work or being a housewife is not commensurate wdth
their interests or abilities.

Bank, Ira H. _"Children Explore Careerland through Vocational Role-Models."
Vocational Guidance Quarterly, v. 17, no. 4, June 1969, p. 284-289.

The author feels that boys and girls in elementary schools are in
need of experiences which can provide maximal opportunity for
vocational inquiry. A broader base for vocational choice can be
developed during those formative years and counselors can help build -

an expanded "career-land" in which the children are exposed to the
world of work and workers at an early age. The individual's choice of
alternatives in bis future years may be enhanced by this exposure.
The author describes a role-model program which was used in an

-

elementary school and evaluates it.

Cook, Barbara. "Roles, Labels, Stereotypes: A Counselor's Challenge."
Journal of the National Association of Women Deans and Counselors,
v. 34, no. 3, Spring 1971, p. 99-105.

The author discusses answers to the questions: what should it
mean to a counselor to have an increased awareness of culturally
defined roles for men and women? Row may a counselor increase ber
own awareness? Now does a counselor's self concept affect her
ability to help individual women find answers to their individual
problems?

Daly, Edith M. A Theory for the Vocational Counseling of Women. Doctoral
Dissertation, Ohio University, 1970. 199 p. (University Microfilm
publications No. 71-16, 483)

A study designed to develop a conceptual framework for viewing
the complexities of female occupational choice and suggesting a
vocational counseling process. Literature of the past ten years was
reviewed. It appears; says the author, that objective knowledge of
individual traits and/or of factors operative in job situations does
not explain women's vocational choice processes. Research findings
seem to point to what could be called a "situational" view of women's

choices. The decisions women make about career patterns and specific
occupations are made in the light of their own individual priorities,
at a particular point in time, in relation to their perception of
the meaning of a number of variables impinging upon and within them.
The author discusses her theory for counseling.
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Entine, Alan D. "At Mid7Life They Return to College and Change Careers."
Journal of College Placement, v. 27, no. 4, Aprii-May 1967, p. 50-57.

The director of the pilot New Careers Program at Columbia
University discusses the .program, and the motivations of people .

wishing to change careersat mid-life. He feels that the national
interest in this program has "uncovered a finding broader than the
original scope of the program--countless men and wcoen wish to
change their careers in the middle years."

Eyde, Lorraine. "Eliminating Barriers to Career Development of Women."
Personnel and Guidance Journal, v. 49, no. 1, Sept. 1970, p. 24-28. ,

Women and girls need special assistance in planning careers, and
vocational counselors need to consider carefully factots:in their
background and patterns of development, according to author. The
needs of Lar income group women, for example, are different from
those of other groups. Counseling young girls requires covering
far more then traditional topics of vocational interest and aptitudes.
Counselors as a whole, the author states, have been found to hold
sex-stereotypes, ind they need to change these attitudes. They
also need to be aware.of subtle,changes occurring in occupations so
that they can prepare women for the future instead of thi past.

Fagin, Margaret C. "Analysis of the Performance of Adult Women in
Missouri on Three General Examinations of the College Level
Examination Program." Adult Education Journal, v. 21, no. 3,
Spring 1971, p. 148-165.

One of the major purposes of the College Level Examination
Program is to give adults an opportunity to secure college credit by
examination. In 1967-68, three of the General Examinations of the
College Level Examination were administered to 319 Missouri women,
aged 25 to 73, for the purpose of comparing their test performances
with those of regularly enrolled freshman and sophomore college
women, and of developing normative data for adult women. Among

the 10 findings listed: chronological age has no bearing on the
ability of mature women to perform well on the three examinations
used; recency of formal education is significantly related only to
performarme on the Natural Sciences Examination; level of formal
education is significantly related to all three examinations. These
and other findings have important implications counselors of'
adults, college admissions officers and employers of mature women.

Farmer, Helen S. and Martin J. Bohn, Jr. "Home-Career Conflict Reduction
and the Level of Career Interest in Women." Journal of Counseling
Psychology) v. 17, no. 3, May 1970, p. 228-232.

Many women experience conflict between home and career because
of the cultural lag between social opportunity and social sanction.
This study was an attempt to reduce home-career conflict experimentally,

145



F-5

by providing a measure of social sanction for demanding career
roles and to measure the effect of this reduction on home and
career interests.In-addition, the study controlled for uarried/
single status to determine its relevance to vocational interest when
home-career conflict was reduced. It was concluded that the
level of vocational interest in women, irrespective of married/
single statusvould be raised if home-career conflict were reduced.
Women's attitudes toward careers can be affected and counselors
must take tine to discuss some of the issues involved in the voca-
tional choice process for women. Such clarification could be built
into high school and calege curricula for girls, "warranted when
one considers the gain to society if women chose careers comuensurate
with their potential."

Fortner, Mildred L. "Vocational Choices of High School Girls: Can They
Be Predicted?" Vocational Guidance Quarterly, V. 18, no. 3,
March 1970, p. 203-206.

Although counselors are becoming aware of the changing patterns
in labor force participation of woMen and the geed to help girls
prepare for the future, they have difficulty doing this because of
lack of knowledge of factors contributing to the vocational choice
of girls. This study attempts to identify some of these factors,
using Ig scores, Sins Occupational Rating scale, social class and
family wage earners' occupations, on a group of 400 high school
juniors and seniors in Missouri-and Wyoming. Results show predictions
can be made.

Priedersdorf, Nancy Wheeler. A Comparative Study-of Counselor Attitudes
TOimird the Further Educational and Vocational Plans of High School
Girls. Doctoral dissertation, Purdue University, 1969. 171 p.

(University Microfilm Publications no. 70-3887)

An attempt to determine the attitudes of counselors toward the
educational and vocational goals of high school girls, and the extent
of difference between uale and female counselors. The counselors
were compared in a role-playing situation where they acted as
college bound high school girls and non-college bound girls. The
counselors were also given the Strong Vocational Interest Blank
and Personal Information Forms to complete. Some conclusions:
male counselors associated college bound girls with traditional
feminine occupations at semi-skilled levels, and tended to think
of-women in feminine roles; female counselors tended to expand
the tra4itional ivage of female work roles; male counselors per-
ceived the college bound girl as having positiVe attitudes toward
traditionally feminine occupations regardless of the classification
level of the occupation. Such perceptions may affect the higher
educational and vocational goals of the female student. Recom-
mendations and suggestions for public school programs to expand
occupational horizons for women are presented.
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Gardner, Joann. "Sexist Counseling Must Stop." Personnel and Guidance
Journal, v. 49, no. 9, May 1971, p. 705-714.

The author states "Today, it is probably not a serious mis-
representation to say that all couhselors are sexist." The myths
about women need to be eliminated and Mitts and curricula from pre-
reading on need revision so that children will develop aspirations
according to their individual characteristics rather than to their
sex. She suggests that counselors must take courses taught by
feminists, participate in consciousness-raising groups, and pursue
internsUps supervised by feminists.

Nall, Guin. "A, New Look at Women and Vocations." American Vocational
-Journal, v..39, no. 4, April 1964; p. 25.

the author contends thateducationliatra responsibility to the
girl in school and to the women wishing to re-enter the job market.
Vocational schools might explore job orientation courses and women's
organizations might sponsor job clinics wbere free guidance by
career specialists could be given. There is also a need for educa-
tors, especially vocational teachers, to meet more frequently with
business and industry personnel, and employment agency personnel..

Johnson, Ray W. "Parental Identification and Vocational Interests of
College Women." Measurevent and Evaluation in Guidance, v. 3, no. 3,
Fall 1970, p. 147-151.

The subjects in this study were tested for ocmpational interests
and identification with nother or father. From the results it would

, seem that women with interests in areas that are basically scientific
tend to identify more with their fathers than their mothers. The
results further suggest that-identification with the mother, as
measured by the technique of this study, is not a major consideration
in the formation of the sex-typical occupational interests. Career
interests are not necessarily associated with masculine identification
but mathematical-scientific interests may be io associated.

Levine, Adeline Gordon. Marital and Occupational Plans of Women in
Professional Schools: Law, lUdicine, Nursing, Teaching. Doctoral
dissertation, Yale University, 1968. 139 p. (University Microfilm
Publications no. 69-13, 353)

Social class, background factors, future plans and current
experiences of students at four professional schools were studied.
'Aro of the schools (law, medicine) were characterized as mascullne
fields, the other two as feminine. It was found that women in the
nasculine field schools came from higher social class backgrounds,
and had mothers who were better educated and approved of a variety
of career roles for women. These findings were interpreted as showing
that not only the financial resources to implement career choices,
but models of orientation toward female occupational and educational
roles differed between career field groups.
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Lewis, Edwin C. 'DevelopingWomen's Potential. Ames, Iowa, Iowa State
University, 1968. 389 p.

A survey of existing research on wean, including ability,
education, employment, careers and guidance. The author summarizes
the research which is f7equeqtly conflicting. An extensive
bibliography is included.

McHugh, William Thomas. A Study of the Differences in Self--Concept and
'Occupational Role Concepts of Young Women and Middle-Aged Women
la Occupational Training Programs. Doctoral dissertation, University
of Oregon, 1970. 96 p. (University Microfilm Publications no. 71-1333)

The theory.that an individual uses her occupational choice as
a means of self-actualization was the position of this study. The
study investigates the effects of age on the relationships between
self-concept and occUpational role concepts. The analyses of data
in all areas of the stUdy revealed no significant differences
between the middle-aged women and youngernomen of this study, who
were in the final stages of professional and semk-professional
training at an urban community college. If, however, the directional
pattern of the differences in mein scores are not due to chance, then
some conclusions can be proposed. The author discusses these.

MacPherson, Lucille I. The Effects of Social Class an Females' Perceptions
of Traditional Sex Role Adherence in Occupations. Doctoral Disserta-
tion, Arizona State University, 1971. 82 p. (University Microfilm
Publications no. 71-5981)

The premise of this thesis is that social class membership
Influences perceptions of traditional sex-role adherence in occupa-
tions and these perceptions in turn affect occupational choice.' The
analysis revealed significant differences between the responses of
the high school seniors in three social classes for semi-professional,
managerial, skilled, and semi-skilled occupations. Sex role adherence
appeared to be a functian of social clans membership. To the extent,
that this population studied is representative of female high school.
ieniors, it can be concluded that social class is an important factor
influencing perceptions of sex role stereotypes in occupations. These
findings help toward a better understanding of some factors involved
in girls' occupational decision making and subsequent developnent of
a theory of vocational choice for wonen.

talit K. "Career Saliency and Its Relation to Certain Nee-ls,
Interests, and Job Values." Personnel and Guidance Journal, v. 45,
no. 7, March 1967, p. 653-658.

The MO career-salient woman, according to this study, shows a
high need êor achievement and perceives herself as capable of enduring
long periods of work. She indicates a strong desire for fame but
is less concerned with prestige. However, this is a small portion of
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the women tested and compared to men, a much smiler proportion.
According to the author "the recognition of these differences is
essential for any successful counseling program . . . a program
more oriented toward nonoccupational interests and motivations
might go a long way in clarifying the goals of women."

Matthews, Esther and David V. Tiedeman. "Attitude; Toward Career and
Marriage and the Development of Life Style in Young Women."
Journal of Counseling Psychology, v. 11, no.'4, Winter 1964,
p. 375-384.

A study of 1237 girls, representing the developmental stages
of early adolescence, adolescence and young adulthood and their
attitudes toward career and marriage. One interesting finding is
the drop in career commitment from junior to senior high school.
The high school group showed a greater acceptance of marriage. The
authors feel that a major theme which appeared in the responses is
that women feel that men take a dim view of the expression of
women's intelligence, and it is therefore wise to accept this situation
if one wishes to Marry.

Mooney, Robert Francis. AMultiple Discriminant Analysis of the Interest
Patterns of High School Girls. Doctoral dissertatiou, Boston
College, 1968. 147 p. (University Microfilm Publications no. 69-12,
329)

This study attempted to discover if significant differences
exist among college preparatory high school girls categorized into
broad occupational preference groups. It also attempted to examine
the nature of any differences and classify girls into occupational
preference groups on the basis of these differences. Results showed
that the interest patterns of many high school girls seem to crystal-
lize by the time they enter lOth grade. It further showed, according
to the author, that it was possible to classify girls, on the basis

their interest pattern into more specific occupational groups
n science or non-science. The classification procedures:of this

s udy might suggest to the guidance counselor a new and effective
method for helping high school girls to select appropriate careers.

Mowesian, Richard. "Educational and Career Aspirations of High-School
Females." Journal of the National Association of Wizen Deans and
Counselors, v. 35, no. 2, Winter 1972, p. 65-70.

According to the author, this study implies that girls are not
satisfied to enter the labor market in just any job but have definite
post high school objectives as well as levels of occupational
aspirattons. If the data from this investigation of girls in Texas
can be accepted as representational of our adolescent fcmale popula-
tion, then there are some implications that counselors will need to
consider in career planning with the girls. The author lists ..ed

briefly discusses four considerations.
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New Patterns of Employments Proceedings of the Conference-Workshop,
March 29, 1966, Center for Continuing Education oi Women.
Ann Arbor, Mich., University of Michigan, 1966. 143 p.

Many vomen wish to resume their Interrupted formal education,
or enter new fields, but they want to be trained in a field where
their services will be needed. The emphasis of this conference is
to discover the most promising fields of employment for the
educated mature women who want to work only a twenty to thirty
hour week because of family responsibilities.

Ohlsen, Merle M. "Vocational Counseling for Girls and Women." Vocational
Guidance QuarterlE, v. 17, no. 2, Dec. 1968, p. 124-127.

Because society's influence has not encouraged girls to take
seriously the choice of au out-Of-home career,'the author feels that
the counselor must make special efforts to cope with the sex role
problems and encourage girls to enter responsible positions in
business, industry and the professions.

Okun, Barbara F. "Later Careers of Women College Graduates." Journal of
the National Association of %men Deans and Counselors. v. 35,
no. 2, Winter 1972, p. 83-89.

Increasingly, counselors are having to deal with the problems of
the extended work life of the mature woman. If more were known about
the potential-influences--early work, education, familial experiences--
counselors would be b-itter able to help college girls identify the kind
of variables they should consider during their forthcoming career
and homemaking periods. CounselOrs would then have a better under-
standing of the special considerations necessary in the study of
women's occupational choices. The purpose of this study was to
identify the factors that determine the occupational Choices of a
married women 12 to 20 years after college graduation following a
period of at least seven years as a homemaker.

Realer, Agnes G. "Characteristics of High School Girls Choosing Traditional
or Pioneer Vocations." Personnel and Guidance Journal, v. 45, no. 7,
March 1967, p. 659-665.

Junior and senior girls in a Catholic girls' high school in the
mid-west were the subjects of this study. The characteristics of
girls who wished to be pioneers, i.e., physicians, mathematicians,
scientists, were compared with traditionals, i.e., nurses, elementary
school teachers. Academic aptitude, interest, achievement and
personality diffsrentiated pioneers from traditional. From tae
results it seems clear to the author that prospective pioneers can
be separated from traditionals by the time of the junior year in high
school. The implications of this for counseling high school girls

is discussed.
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Schissel, Robert F. "Development of a Career-Orientation Scale for
Vesta." Journal of Counseling Psychology, v. 15, no. 3, May 1968,
p. 257-2627--

This study developed a Career-Orientation Scale which discrimi-
,nates between career and nogrcareer oriented women on the basis of
interest. The results were favorable to the hypothesis that areas of
interest of women classified as "career oriented" differed
significantly from those of "non-career oriented" women. There
Is evidence that women can be ordered along a continuum of career
orientations on the basis of their interests.

Sedlacek-, Caroline Gladys. Selected Factors Affecting Certainty and
Persistence of Vocational Choice for College Women. Doctoral
dissertation,-Vniversity of North Dakota, 1968. 123 p. (University
Microfilm Publications no. 69-8567)

The purpose of the study was to investigate vocational choice
and persistency in relation to the college factors: type of
vocational choice, vocational interest patterns, personality needs,
academic ability and performance, and family background. The study
was done in two steps with follow-up questionnaires. Some findings

-for the first part: more women from the "very certain" vocational
choice and "fairly certain" groups chose traditional vocations
than the "uncertain" group; the "very certain" group scored lower
than the other groups on the mathematics and natural science tests.
Findings of the second part revealed that by the end of the second
year in college 90 percent of the women were preparing for traditional
feminine vocations. Women who had been "certain" or "fairly certain"
of their freshman vocational choice tended to change their vocational
choice.

Stafford, Rita Lynne. "A Study of the Process of Vocational Development
in Professional Women." Journal of the National Association of
Women Deans and Counselors, v. 30, no. 4, Summer 1967, p. 190-192.

This study of outstanding women in New York State who had
been practicing in the fields of law, medicine, dentistry, nursing
and educational administration, showed that with the exception of
educational administration, approximately one-fifth of the respondents
"knew" prior to the age of 12 that they wanted to enter the field
in which they are presently engaged. By the tine they had entered
college, 26 percent of the attorneys knew law was their chosen
profession, 45 percent of the doctors had decided on medicine, 17
percent of the educational administrators had chosen the educational
world and 19 percent of the nursing administrators had made their
decisions. These results, in conjunction with tables reveal that
influential persons, attitudes, and evints combined with data
concerning youthful career interests should cause educational
institutions to re-examine their patterns of student guidance.
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Steinmann, Anne. "Female Role Perception as a Factor in Counseling."
Journal of the National Association of Women Deans and Counselors,
v. 34, no. 1, Fall 1970, p. 27-33.

The author, who has conducted many studies on sex role con-
cepts, states, "Irrespective of age, marital status, race, education
or socio-economic status, wouen seem to be ambivalent with respect
to home and career." Counselors must now identify this problem of
girls at an early age to help them make appropriate choices in resolving
it. Since counseling is now more than curricular advice and since
role conflict is so prevalent, the need for early counseling in school
is especially urgent. Without such help, "women are likely to
experience frustration in whatever role they choose." The present
study is an attempt to uncover the bases for the role-conflict by
investigating a group of college women. Evidence suggests strongly
that counselors must consider the potential life-style of young
women clients against the background of the views and life-styles
of their parents. Parents' attitudes represent both a direction and
a limitation for young women. Every young woman uust be helped to
make an early start in assessing her own needs and measuring'these
needs in relation to the environment. In addition, all concerned
with the need to help young women plan must continually stress the
need for universal free day care. "Ultimately only this will give
women the opportunity to choose freely between home and'career."

Tennyson, W. Wesley, Thomas A. Soldahl, and Charlotte Mueller. The
Teacher's Role in Career Developnent. Washington, D.C., National
Vocational Guidance Association, 1965. 107 p.

Revised edition of a Minnesota Department of Education
publication. According to the authors, an effective guidance
program is dependent to a considerable extent on the acUme participa-
tion of classroom teachers. Teachers can make an important contribu-
tion in pointing out the relationship of the.sublects they teach to
various careers. The focus of this publication is on the uethods
and media for relating subject matter to vocational development.

Thomas, Arthur S. and Norman R. Stewart. "Counselor Response to Female

Clients with Deviate and Conforming Goals." Journal of Counseling
Psychology, v. 18, no. 4, July 1971, p. 352-357.

Counselors, along with women, are struggling with the dis-
crepancies between stereotypes of the past and the current societal
changes. This study was designed to test the response of secondary
school counselors to girls who select traditional occupations and
those who select what are considered masculine goals (deviate).
Sixty-four counselors were tested. Results were: Female counselors

were more accepting of both types of girls than male counselors;
counselors, regardless of sex, rated conforming goals as more
appropriate than deviating goals; counselors, regardless of sex,
rated girls with deviate career goals to be norc in need of counseling

than those with conforming goals. Details of the study and implica-

tions are discussed.
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Wolkon, Kenneth A. Prediction of Pioneer Vocational Choice in College
Women. Doctoral dissertation, Boston College, 1970. 133 P.
(University Microfi1i Publications no. 70-22, BOO)

Data for this study was gathered from alumnae of Brandeis
University and Regis College, classes of 1962 and 1963, and its main
purpose was to examine the legitimacy of 'the career-orientation of
women as previously studied. Despite literature to the contrary, no
significant differences were found among the groups (classified as
Pioneer, Traditional and Homemaker) for mothere work histories or
either parentls educational or occupational levels. Religious
factors appeared to be important in that Catholics are much more
likely than Jews to be Homemakers and within the career classifications
ire more likely to be Traditional as opposed to Pioneers than are
Jews. No significant differences could be found among the three .

groups related to age at marriage or the timing of decisions about
college majors or careers. Pioneers tend to live in more heavily
populated areas than either of the other two groups. Traditionals
tended.to be first born and Pioneers, second born.

Zapoleon, Marguerite W. Occupational Planning for Women. New York,
Harper & Bros., 1961. 276 p.

The author states that this book is addressed primarily to.those
who help girls and women in their occupational planning. Vocational
guidance is not examdned from the viewpoint of the nation and its
needs, but from the viewpoint of the individual girl or woman seeking,
to be useful and happy in her work. It is written in a non-technical
style and deals with the problems of occupational choice, descriptions
of what is being done in schools and social agencies in guidance, and
technique adaptations or elements especially useful in the vocational
guidance of girls and women.

Stollenwerk, Toni. Back to Work, Ladies; a Career Guide for the Mature
Woman. New York, Pilot Industries, 1967. 55 p.

The author gives advice and encouragement to women who wish
to return to work.
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